
$SSOHWV
6HUYOHW�� $SSOHW�FRPPXQLFDWLRQ

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]



2YHUYLHZ�RI�$SSOHWV
(YHU\�DSSOHW�LV�LPSOHPHQWHG�E\�FUHDWLQJ�D�VXEFODVV�RI�WKH�
$SSOHW FODVV�$:7��RU�-$SSOHW��6ZLQJ���7KH�IROORZLQJ�ILJXUH�
VKRZV�WKH�LQKHULWDQFH�KLHUDUFK\�RI�WKH�$SSOHW FODVV�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



6LPSOH�$SSOHW
SXEOLF�FODVV�6LPSOH�H[WHQGV�$SSOHW�^�������
SXEOLF�YRLG�LQLW���^�������`�
SXEOLF�YRLG�VWDUW���^�������`�
SXEOLF�YRLG�VWRS���^�������`�
SXEOLF�YRLG�GHVWUR\���^�������`
������`�
LQLW�� 7R�LQLWLDOL]H WKH�DSSOHW�HDFK�WLPH�LW
V�ORDGHG��RU�UHORDGHG���
VWDUW�� 7R�VWDUW WKH�DSSOHW
V�H[HFXWLRQ��VXFK�DV�ZKHQ�WKH�DSSOHW
V�
ORDGHG�RU�ZKHQ�WKH�XVHU�UHYLVLWV�D�SDJH�WKDW�FRQWDLQV�WKH�DSSOHW��
VWRS�� 7R�VWRS WKH�DSSOHW
V�H[HFXWLRQ��VXFK�DV�ZKHQ�WKH�XVHU�
OHDYHV�WKH�DSSOHW
V�SDJH�RU�TXLWV�WKH�EURZVHU��
GHVWUR\�� 7R�SHUIRUP�D�ILQDO�FOHDQXS LQ�SUHSDUDWLRQ�IRU�XQORDGLQJ�



7UXVWHG�DSSOHWV
-'.���� DVVXPHG�DOO�DSSOHWV�ZHUH�XQWUXVWHG�DQG�UDQ�WKHP�XQGHU�
WKH�ZDWFK�RI�D�6HFXULW\0DQDJHU�WKDW�VHYHUHO\�OLPLWHG�ZKDW�WKH\�
FRXOG�GR�
-'.���� LQWURGXFHG�WKH�FRQFHSW�RI�WUXVWHG�DSSOHWV��DSSOHWV�WKDW�
FDQ�RSHUDWH�OLNH�QRUPDO�DSSOLFDWLRQV�ZLWK�IXOO�DFFHVV�WR�WKH�FOLHQW�
PDFKLQH��)RU�DQ�DSSOHW�WR�EH�WUXVWHG��LW�KDV�WR�EH�GLJLWDOO\�VLJQHG�
E\�D�SHUVRQ�RU�FRPSDQ\�WKH�FOLHQW�WUXVWV�
-'.���� LV�LQWURGXFLQJ�D�ILQH�JUDLQHG�DFFHVV�FRQWURO�V\VWHP��
8QGHU�WKLV�QHZ�V\VWHP��D�GLJLWDOO\�VLJQHG�DSSOHW�FDQ�EH�SDUWLDOO\�
WUXVWHG��JLYHQ�FHUWDLQ�DELOLWLHV�ZLWKRXW�EHLQJ�JLYHQ�IUHH�UHLJQ�RQ�WKH�
V\VWHP��
$OO�IROORZLQJ�WUDQVSDUHQFLHV�DUH�SUHVHQWHG�IRU�XQWUXVWHG�
DSSOHWV�LQ�DQ\�FRQWH[W�RI�VHFXULW\�FRQVLGHUDWLRQV�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



6HFXULW\�UHVWULFWLRQV
&XUUHQW�EURZVHUV�LPSRVH�WKH�IROORZLQJ�UHVWULFWLRQV�RQ�DSSOHW�WKDW�
LV�ORDGHG�RYHU�WKH�QHWZRUN��
� $Q�DSSOHW�FDQQRW�ORDG�OLEUDULHV�RU�GHILQH�QDWLYH�PHWKRGV��
� ,W�FDQQRW�RUGLQDULO\�UHDG�RU�ZULWH�ILOHV�RQ�WKH�KRVW�WKDW
V�H[HFXWLQJ�
LW��
� ,W�FDQQRW�PDNH�QHWZRUN�FRQQHFWLRQV�H[FHSW�WR�WKH�KRVW�WKDW�LW�
FDPH�IURP��
� ,W�FDQQRW�VWDUW�DQ\�SURJUDP�RQ�WKH�KRVW�WKDW
V�H[HFXWLQJ�LW��
� ,W�FDQQRW�UHDG�FHUWDLQ�V\VWHP�SURSHUWLHV��
� :LQGRZV�WKDW�DQ�DSSOHW�EULQJV�XS�ORRN�GLIIHUHQW�WKDQ�ZLQGRZV�
WKDW�DQ�DSSOLFDWLRQ�EULQJV�XS��
(DFK�EURZVHU�KDV�D�6HFXULW\0DQDJHU�REMHFW WKDW�LPSOHPHQWV�LWV�
VHFXULW\�SROLFLHV��:KHQ�D�6HFXULW\0DQDJHU�GHWHFWV�D�YLRODWLRQ��LW�
WKURZV�D�6HFXULW\([FHSWLRQ��<RXU�DSSOHW�FDQ�FDWFK�WKLV�
6HFXULW\([FHSWLRQ�DQG�UHDFW�DSSURSULDWHO\��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



)LQGLQJ�DQG�ORDGLQJ�GDWD�
ILOHV:KHQHYHU�DQ�DSSOHW�QHHGV�WR�ORDG�VRPH�GDWD�IURP�D�ILOH�WKDW
V�

VSHFLILHG�ZLWK�D�UHODWLYH�85/��WKH�DSSOHW�XVXDOO\�XVHV�HLWKHU�WKH�
FRGH�EDVH�RU�WKH�GRFXPHQW�EDVH�WR�IRUP�WKH�FRPSOHWH�85/��
7KH�FRGH�EDVH��UHWXUQHG�E\�WKH�$SSOHW JHW&RGH%DVH PHWKRG��LV�D�
85/�WKDW�VSHFLILHV�WKH�GLUHFWRU\�IURP�ZKLFK�WKH�DSSOHW
V�FODVVHV
ZHUH�ORDGHG��
7KH�GRFXPHQW�EDVH��UHWXUQHG�E\�WKH�$SSOHW JHW'RFXPHQW%DVH
PHWKRG��VSHFLILHV�WKH�GLUHFWRU\�RI�WKH�+70/�SDJH�WKDW�FRQWDLQV�
WKH�DSSOHW��
8QOHVV�WKH��$33/(7! WDJ�VSHFLILHV�D�FRGH�EDVH��ERWK�WKH�FRGH�
EDVH�DQG�GRFXPHQW� EDVH�UHIHU�WR�WKH�VDPH�GLUHFWRU\�RQ�WKH�VDPH�
VHUYHU��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



)LQGLQJ�DQG�ORDGLQJ�GDWD�
ILOHV���7KH�$SSOHW FODVV�GHILQHV�FRQYHQLHQW�IRUPV�RI�LPDJH�ORDGLQJ�DQG�

VRXQG�ORDGLQJ�PHWKRGV�WKDW�OHW�\RX�VSHFLI\�LPDJHV�DQG�VRXQGV�
UHODWLYH�WR�D�EDVH�85/��([DPSOH�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/

7R�FUHDWH�DQ�,PDJH�REMHFW�XVLQJ�WKH�D�JLI�LPDJH�ILOH�XQGHU�LPJ'LU��
WKH�DSSOHW�FDQ�XVH�WKH�IROORZLQJ�FRGH��
,PDJH�LPDJH� �JHW,PDJH�JHW&RGH%DVH�����LPJ'LU�D�JLI����



'LVSOD\LQJ�VKRUW�VWDWXV�
VWULQJ$OO�DSSOHW�YLHZHUV�� IURP�WKH�$SSOHW�9LHZHU�WR�-DYD�FRPSDWLEOH�

EURZVHUV�� DOORZ�DSSOHWV�WR�GLVSOD\�D�VKRUW�VWDWXV�VWULQJ��
,Q�FXUUHQW�LPSOHPHQWDWLRQV��WKLV�VWULQJ�DSSHDUV�RQ�WKH�VWDWXV�OLQH�
DW�WKH�ERWWRP�RI�WKH�DSSOHW�YLHZHU�ZLQGRZ��
,Q�EURZVHUV��DOO�DSSOHWV�RQ�WKH�SDJH��DV�ZHOO�DV�WKH�EURZVHU�
LWVHOI��JHQHUDOO\�VKDUH�WKH�VDPH�VWDWXV�OLQH��
$SSOHWV�GLVSOD\�VWDWXV�OLQHV�ZLWK�WKH�VKRZ6WDWXV PHWKRG��([DPSOH��
VKRZ6WDWXV��0\$SSOHW��/RDGLQJ�LPDJH�ILOH�����ILOH���

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



'LVSOD\LQJ�GRFXPHQWV�LQ�WKH�
EURZVHU

:LWK�WKH�$SSOHW&RQWH[W�VKRZ'RFXPHQW�PHWKRGV��DQ�DSSOHW�FDQ�
WHOO�WKH�EURZVHU�ZKLFK�85/�WR�VKRZ�DQG�LQ�ZKLFK�EURZVHU�ZLQGRZ��
�WKH�-'.�$SSOHW�9LHZHU�LJQRUHV�WKHVH�PHWKRGV��VLQFH�LW�FDQ
W�
GLVSOD\�GRFXPHQWV���+HUH�DUH�WKH�WZR�IRUPV�RI�VKRZ'RFXPHQW��

SXEOLF�YRLG�VKRZ'RFXPHQW�MDYD�QHW�85/�XUO��
SXEOLF�YRLG�VKRZ'RFXPHQW�MDYD�QHW�85/�XUO��

6WULQJ�WDUJHW:LQGRZ��
7DUJHW:LQGRZ�FDQ�EH�RQH�RI�WKH�IROORZLQJ�
�BEODQN��
�ZLQGRZ1DPH��
�BVHOI��
�BSDUHQW��
�BWRS��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



6HQGLQJ�PHVVDJHV�WR�RWKHU�
DSSOHWV

$SSOHWV�FDQ�ILQG�RWKHU�DSSOHWV�DQG�VHQG�PHVVDJHV�WR�WKHP��ZLWK�
WKH�IROORZLQJ�VHFXULW\�UHVWULFWLRQV�
� 0DQ\�EURZVHUV�UHTXLUH�WKDW�WKH�DSSOHWV�RULJLQDWH�IURP�WKH�VDPH�
VHUYHU��
� 0DQ\�EURZVHUV�IXUWKHU�UHTXLUH�WKDW�WKH�DSSOHWV�RULJLQDWH�IURP�WKH�
VDPH�GLUHFWRU\�RQ�WKH�VHUYHU��WKH�VDPH�FRGH�EDVH���
� 7KH�-DYD�$3,�UHTXLUHV�WKDW�WKH�DSSOHWV�EH�UXQQLQJ�RQ�WKH�VDPH�
SDJH��LQ�WKH�VDPH�EURZVHU�ZLQGRZ��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



)LQGLQJ�DQ�DSSOHW�E\�QDPH
<RX�FDQ�VSHFLI\�DQ�DSSOHW
V�QDPH�LQ�WZR�ZD\V��
� %\�VSHFLI\LQJ�D�1$0(�DWWULEXWH�ZLWKLQ�WKH�DSSOHW
V��$33/(7!�
WDJ��([DPSOH�
�$33/(7�&2'(%$6( H[DPSOH��&2'( 6HQGHU�FODVV�
:,'7+ ����+(,*+7 ����1$0( �RQH�!���������$33/(7!�
� %\�VSHFLI\LQJ�D�1$0(�SDUDPHWHU�ZLWK�D��3$5$0!�WDJ��
([DPSOH�
�$33/(7�&2'(%$6( H[DPSOH��&2'( 5HFHLYHU�FODVV�
:,'7+ ����+(,*+7 ��!
�3$5$0�1$0( �QDPH��YDOXH �WZR�! ��������$33/(7!�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



)LQGLQJ�DQ�DSSOHW�E\�QDPH���
7KH�JHW$SSOHW PHWKRG�ORRNV�WKURXJK�DOO�RI�WKH�DSSOHWV�RQ�WKH�
FXUUHQW�SDJH�WR�VHH�LI�RQH�RI�WKHP�KDV�WKH�VSHFLILHG�QDPH��,I�VR��
JHW$SSOHW�UHWXUQV�WKH�DSSOHW
V�$SSOHW�REMHFW��
7KH�JHW$SSOHWV PHWKRG�UHWXUQV DQ (QXPHUDWLRQ RI�DOO�WKH�DSSOHWV�
RQ�WKH�SDJH��
SXEOLF�YRLG�SULQW$SSOHWV���^�

(QXPHUDWLRQ�H� �JHW$SSOHW&RQWH[W���JHW$SSOHWV����
ZKLOH��H�KDV0RUH(OHPHQWV����^�

$SSOHW�DSSOHW� ��$SSOHW�H�QH[W(OHPHQW����
6WULQJ�LQIR� ���$SSOHW�DSSOHW��JHW$SSOHW,QIR���
���GR�6WK�ZLWK�$SSOHW�

`
` 3UHVHQWHG�E\�%DUWRV]�6DNRZLF]

'0&6�78/



3OD\LQJ�VRXQGV
&XUUHQWO\��WKH�-DYD�$3,�VXSSRUWV�RQO\�RQH�VRXQG�IRUPDW����ELW��
�ODZ�������+]��RQH�FKDQQHO��6XQ���DX��ILOHV��
6RXQG�� UHODWHG�PHWKRGV�
JHW$XGLR&OLS�85/���JHW$XGLR&OLS�85/��6WULQJ�

5HWXUQ�DQ�REMHFW�WKDW�LPSOHPHQWV�WKH�$XGLR&OLS�LQWHUIDFH��
SOD\�85/���SOD\�85/��6WULQJ�

3OD\�WKH�$XGLR&OLS�FRUUHVSRQGLQJ�WR�WKH�VSHFLILHG�85/��
7KH�$XGLR&OLS�LQWHUIDFH�GHILQHV�WKH�IROORZLQJ�PHWKRGV��
ORRS

6WDUWV�SOD\LQJ�WKH�FOLS�UHSHDWHGO\��
SOD\

3OD\V�WKH�FOLS�RQFH��
VWRS

6WRSV�WKH�FOLS��:RUNV�ZLWK�ERWK�ORRSLQJ�DQG�RQH�WLPH�VRXQGV��
3UHVHQWHG�E\�%DUWRV]�6DNRZLF]

'0&6�78/



3OD\LQJ�VRXQGV���
([DPSOH�

$XGLR&OLS�RQFH&OLS��ORRS&OLS��
RQFH&OLS� �DSSOHW�JHW$XGLR&OLS�JHW&RGH%DVH�����EDUN�DX����
ORRS&OLS� �DSSOHW�JHW$XGLR&OLS�JHW&RGH%DVH�����WUDLQ�DX����
RQFH&OLS�SOD\���� ��3OD\�LW�RQFH��
ORRS&OLS�ORRS��� ��6WDUW�WKH�VRXQG�ORRS��
ORRS&OLS�VWRS���� ��6WRS�WKH�VRXQG�ORRS��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



$SSOHW�SDUDPHWHUV
3DUDPHWHU�YDOXHV�DUH�DOO�VWULQJV��:KHWKHU�RU�QRW�WKH�XVHU�SXWV�
TXRWDWLRQ�PDUNV�DURXQG�D�SDUDPHWHU�YDOXH��WKDW�YDOXH�LV�SDVVHG�WR�
\RXU�DSSOHW�DV�D�VWULQJ�
$SSOHW�FDQ�LQWHUSUHW�WKH�VWULQJ�LQ�PDQ\�ZD\V��$SSOHWV�W\SLFDOO\�
LQWHUSUHW�D�SDUDPHWHU�YDOXH�DV�RQH�RI�WKH�IROORZLQJ�W\SHV��
� $�85/�
� $Q�LQWHJHU�
� $�IORDWLQJ�SRLQW�QXPEHU�
� $�ERROHDQ�YDOXH��� W\SLFDOO\��WUXH���IDOVH��RU��\HV���QR��
� $�VWULQJ��� IRU�H[DPSOH��WKH�VWULQJ�WR�XVH�DV�D�ZLQGRZ�WLWOH�
� $�OLVW�RI�DQ\�RI�WKH�DERYH�
$SSOHWV�VKRXOG�DWWHPSW�WR�SURYLGH�XVHIXO�GHIDXOW�YDOXHV IRU�
HDFK�SDUDPHWHU��VR�WKDW�WKH�DSSOHW�ZLOO�H[HFXWH�HYHQ�LI�WKH�XVHU�
GRHVQ
W�VSHFLI\�D�SDUDPHWHU�RU�VSHFLILHV�LW�LQFRUUHFWO\��



$SSOHW�SDUDPHWHUV���
$SSOHWV�XVH�WKH�$SSOHW�JHW3DUDPHWHU PHWKRG�WR�JHW�XVHU�
VSHFLILHG�YDOXHV�IRU�DSSOHW�SDUDPHWHUV�

SXEOLF�6WULQJ�JHW3DUDPHWHU�6WULQJ�QDPH��
([DPSOH�
LQW�UHTXHVWHG:LGWK� ���
6WULQJ�ZLQGRZ:LGWK6WULQJ� �JHW3DUDPHWHU��:,1'2::,'7+����
LI��ZLQGRZ:LGWK6WULQJ�� �QXOO��^

WU\�^�UHTXHVWHG:LGWK� �
,QWHJHU�SDUVH,QW�ZLQGRZ:LGWK6WULQJ��
`�FDWFK��1XPEHU)RUPDW([FHSWLRQ�H��^�`�`

%HVLGHV�XVLQJ�WKH�JHW3DUDPHWHU PHWKRG�WR�JHW�YDOXHV�RI�DSSOHW�
VSHFLILF�SDUDPHWHUV��\RX�FDQ�DOVR�XVH�JHW3DUDPHWHU�WR�JHW�WKH�
YDOXHV�RI�DWWULEXWHV�RI�WKH�DSSOHW
V��$33/(7! WDJ�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



'HEXJJLQJ�DSSOHWV
:KHUH�H[DFWO\�WKH�VWDQGDUG�RXWSXW�DQG�HUURU�DUH�GLVSOD\HG�YDULHV��
GHSHQGLQJ�RQ�KRZ�WKH�DSSOHW
V�YLHZHU�LV�LPSOHPHQWHG��ZKDW�
SODWIRUP�LW
V�UXQQLQJ�RQ��DQG��VRPHWLPHV��KRZ�\RX�ODXQFK�WKH�
EURZVHU�RU�DSSOHW�YLHZHU�
� :KHQ�\RX�ODXQFK�WKH�$SSOHW�9LHZHU�IURP�D�81,;�VKHOO�ZLQGRZ�
VWULQJV�GLVSOD\HG�WR�WKH�VWDQGDUG�RXWSXW�DQG�HUURU�DSSHDU�LQ�WKDW�
VKHOO�ZLQGRZ��XQOHVV�\RX�UHGLUHFW�WKH�RXWSXW��
� :KHQ�\RX�ODXQFK�WKH�$SSOHW�9LHZHU�IURP�DQ�;�:LQGRZV�PHQX��
WKH�VWDQGDUG�RXWSXW�DQG�HUURU�JR�WR�WKH�FRQVROH�ZLQGRZ��
� 1HWVFDSH�1DYLJDWRU��DOZD\V�GLVSOD\V�DSSOHW�VWDQGDUG�RXWSXW�DQG�
HUURU�WR�WKH�-DYD�&RQVROH�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



'HEXJJLQJ�DSSOHWV���
$SSOHWV�GLVSOD\�WR�WKH�VWDQGDUG�RXWSXW�RU�HUURU�VWUHDP�XVLQJ�
6\VWHP�RXW�RU�6\VWHP�HUU��([DPSOH��
ERROHDQ�'(%8*� �WUXH�
LI��'(%8*��^�6\VWHP�RXW�SULQWOQ��&DOOHG�VRPH0HWKRG�����[���������
\���������`�
1RWH� 'LVSOD\LQJ�WR�WKH�VWDQGDUG�RXWSXW�DQG�HUURU�VWUHDPV�LV�
UHODWLYHO\�VORZ��,I�\RX�KDYH�D�WLPLQJ�UHODWHG�SUREOHP��SULQWLQJ�
PHVVDJHV�WR�HLWKHU�RI�WKHVH�VWUHDPV�PLJKW�QRW�EH�KHOSIXO��
<RX�VKRXOG�EH�VXUH�WR�GLVDEOH�DOO�GHEXJJLQJ�RXWSXW�EHIRUH�
\RX�UHOHDVH�\RXU�DSSOHW��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



*HWWLQJ�V\VWHP�SURSHUWLHV
$SSOHWV�FDQ�UHDG�WKH�IROORZLQJ�V\VWHP�SURSHUWLHV��
.H\ 0HDQLQJ
�ILOH�VHSDUDWRU� )LOH�VHSDUDWRU��IRU�H[DPSOH������
�MDYD�FODVV�YHUVLRQ� -DYD�FODVV�YHUVLRQ�QXPEHU
�MDYD�YHQGRU� -DYD�YHQGRU�VSHFLILF�VWULQJ
�MDYD�YHQGRU�XUO� -DYD�YHQGRU�85/
�MDYD�YHUVLRQ� -DYD�YHUVLRQ�QXPEHU
�OLQH�VHSDUDWRU� /LQH�VHSDUDWRU
�RV�DUFK� 2SHUDWLQJ�V\VWHP�DUFKLWHFWXUH
�RV�QDPH� 2SHUDWLQJ�V\VWHP�QDPH
�SDWK�VHSDUDWRU� 3DWK�VHSDUDWRU��IRU�H[DPSOH������
2WKHUV�FDQ
W�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



7KUHDGV�LQ�DSSOHWV
(YHU\�DSSOHW�FDQ�UXQ�LQ�PXOWLSOH�WKUHDGV��
,I�DQ�DSSOHW�SHUIRUPV�VRPH�WLPH�FRQVXPLQJ�LQLWLDOL]DWLRQ��� ORDGLQJ�
LPDJHV��IRU�H[DPSOH��� LQ�LWV�LQLW PHWKRG�WKLV�PLJKW�PHDQ�WKDW�WKH�
EURZVHU�FDQ
W�GLVSOD\�WKH�DSSOHW�RU�DQ\WKLQJ�DIWHU�LW�XQWLO�WKH�DSSOHW�
KDV�ILQLVKHG�LQLWLDOL]LQJ�LWVHOI�
7KH�WKUHDG�WKDW�LQYRNHV�LQLW FDQ�QRW�GR�DQ\WKLQJ�HOVH�XQWLO�LQLW
UHWXUQV���6R�LI�WKH�DSSOHW�LV�DW�WKH�WRS�RI�WKH�SDJH��IRU�H[DPSOH��
WKHQ�QRWKLQJ�ZRXOG�DSSHDU�RQ�WKH�SDJH�XQWLO�WKH�DSSOHW�KDV�
ILQLVKHG�LQLWLDOL]LQJ�LWVHOI��
,I�DQ�DSSOHW�SHUIRUPV�D�WLPH�FRQVXPLQJ�WDVN��LW�VKRXOG�FUHDWH�
DQG�XVH�LWV�RZQ�WKUHDG�WR�SHUIRUP�WKDW�WDVN��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



8VLQJ�WKUHDGV�WR�SHUIRUP�
UHSHDWHG�WDVN

$SSOHWV�W\SLFDOO\�FUHDWH�WKUHDGV�IRU�UHSHWLWLYH�WDVNV�LQ�WKH�DSSOHW�
VWDUW PHWKRG��
&UHDWLQJ�WKH�WKUHDG�WKHUH�PDNHV�LW�HDV\�IRU�WKH�DSSOHW�WR�VWRS�WKH�
WKUHDG�ZKHQ�WKH�XVHU�OHDYHV�WKH�SDJH�E\�XVLQJ�VWRS PHWKRG�
:KHQ�WKH�XVHU�UHWXUQV�WR�WKH�DSSOHW
V�SDJH��WKH�VWDUW PHWKRG�LV�
FDOOHG�DJDLQ��DQG�WKH�DSSOHW�FDQ�DJDLQ�FUHDWH�D�WKUHDG�WR�SHUIRUP�
WKH�UHSHWLWLYH�WDVN��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



8VLQJ�WKUHDGV����� H[DPSOH�
SXEOLF�YRLG�VWDUW���^�

LI��IUR]HQ��^�
��'R�QRWKLQJ��7KH�XVHU�KDV�UHTXHVWHG�WKDW�ZH�
��VWRS�FKDQJLQJ�WKH�LPDJH��

`�HOVH�^�
��6WDUW�DQLPDWLQJ��
LI��DQLPDWRU7KUHDG�  �QXOO��^�

DQLPDWRU7KUHDG� �QHZ�7KUHDG�WKLV���
`
DQLPDWRU7KUHDG�VWDUW���

`�
`�
SXEOLF�YRLG�VWRS���^�

DQLPDWRU7KUHDG� �QXOO�
`� YHUWH��!

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



8VLQJ�WKUHDGV����� H[DPSOH����
SXEOLF�YRLG�UXQ���^�

ZKLOH��7KUHDG�FXUUHQW7KUHDG���  �DQLPDWRU7KUHDG�^
��'LVSOD\�D�IUDPH�RI�DQLPDWLRQ�DQG�WKHQ�VOHHS�

`
`�
,I�DQLPDWRU7KUHDG�UHIHUV�WR�WKH�VDPH�WKUHDG�DV�WKH�FXUUHQWO\�
H[HFXWLQJ�WKUHDG��WKH�WKUHDG�FRQWLQXHV�H[HFXWLQJ�
,I��RQ�WKH�RWKHU�KDQG��DQLPDWRU7KUHDG�LV�QXOO��WKH�WKUHDG�H[LWV�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



8VLQJ�WKUHDGV�WR�SHUIRUP�RQH�
WLPH�LQLWLDOL]DWLRQ

$Q\WKLQJ�WKDW�UHTXLUHV�PDNLQJ�D�QHWZRUN�FRQQHFWLRQ�VKRXOG�
JHQHUDOO\�EH�GRQH�LQ�D�EDFNJURXQG�WKUHDG� *,)�DQG�-3(*�
LPDJH�ORDGLQJ�LV�DXWRPDWLFDOO\�GRQH�LQ�WKH�EDFNJURXQG�XVLQJ�
WKUHDGV��EXW�VRXQG�ILOHV�ORDGLQJ�LV�QRW��
8VLQJ�D�WKUHDG�WR�SHUIRUP�D�RQH�WLPH�LQLWLDOL]DWLRQ�WDVN�IRU�DQ�
DSSOHW�LV�D�YDULDWLRQ�RI�WKH�FODVVLF�SURGXFHU�FRQVXPHU�VFHQDULR��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



8VLQJ�WKUHDGV�WR�SHUIRUP�RQH�
WLPH�LQLWLDOL]DWLRQ���

6RXQG�ORDGLQJ�H[DPSOH�
� 6RXQG/RDGHU��7KUHDG�
� 6RXQG/LVW��/LVW�RI�VRXQGV�
� 6RXQG([DPSOH��$SSOHW�
6FHQDULR�
� 6RXQG([DPSOH�DVNV�LQ�LQLW�PHWKRG�6RXQG/LVW�REMHFW�WR�ORDG�
VRXQGV
� 6RXQG/LVW�FUHDWHV�VHSDUDWH�WKUHDG��6RXQG/RDGHU��IRU�HDFK�ILOH
� :KHQ�6RXQG/RDGHU�ILQLVKHV�ORDGLQJ��LW�SXWV�ILOH�WR�WKH�6RXQG/LVW
� :KHQ�XVHU�DVNV�DQ�$SSOHW�WR�SOD\�D�VRXQG��6RXQG([DPSOH�
FKHFNV�LI�LW�LV�DOUHDG\�DYDLODEOH��FKHFNV�IRU�SURSHU�SRVLWLRQ�LQ
6RXQG/LVW���,I�LW�LV��SOD\V�LW��2WKHUZD\�DVNV�XVHU�WR�ZDLW�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



%HIRUH�\RX�XVH�\RXU�DSSOHW
�� +DYH�\RX�UHPRYHG�RU�GLVDEOHG�GHEXJJLQJ�RXWSXW"�
�� 'RHV�WKH�DSSOHW�VWRS�UXQQLQJ�ZKHQ�LW
V�RIIVFUHHQ"�
�� ,I�WKH�DSSOHW�GRHV�VRPHWKLQJ�WKDW�PLJKW�JHW�DQQR\LQJ���

SOD\�VRXQGV�RU�DQLPDWLRQ��IRU�H[DPSOH��� GRHV�LW�JLYH�WKH�
XVHU�D�ZD\�RI�VWRSSLQJ�WKH�DQQR\LQJ�EHKDYLRU"�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



:HOO�ILQLVKHG�DSSOHW
0DNH�\RXU�DSSOHW�DV�IOH[LEOH�DV�SRVVLEOH�

<RX�FDQ�RIWHQ�GHILQH�SDUDPHWHUV�WKDW�OHW�\RXU�DSSOHW�EH�
XVHG�LQ�D�YDULHW\�RI�VLWXDWLRQV�ZLWKRXW�DQ\�UHZULWLQJ��

,PSOHPHQW�WKH�JHW3DUDPHWHU,QIR DQG�JHW$SSOHW,QIR�
PHWKRGV�
,PSOHPHQWLQJ�WKLV�PHWKRG�QRZ�PLJKW�PDNH�\RXU�DSSOHW�
HDVLHU�WR�FXVWRPL]H��&XUUHQWO\�EURZVHUV�GRHVQ
W�VXSSRUW�
WKHVH�PHWKRGV�EXW�WKH\�DUH�H[SHFWHG�WR�GR�LW�LQ�WKH�IXWXUH��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



3DFNDJLQJ�DQ�$SSOHW�LQWR�
-$5�ILOH

$Q�LPSRUWDQW�XVH�RI�WKH�-$5�XWLOLW\�LV�WR�RSWLPL]H�DSSOHW�
ORDGLQJ��
(YHQ�LI�DSSOHW�FRQVLVWV�RI�RQH��FODVV�ILOH�WKLV�ILOH�LV�
XQFRPSUHVVHG�VR�GRZQORDGLQJ�LV�VORZHU�WKDQ�LW�FRXOG�EH��
([DPSOH�RI�SDFNDJLQJ�PXOWLSOH��FODVV�ILOHV�LQWR�RQH�ILOH�
MDU�FI�7LF7DF7RH�MDU��FODVV�

8VDJH�RQ�+70/�SDJH�
�DSSOHW� FRGH 7LF7DF7RH�FODVV�

DUFKLYH 7LF7DF7RH�MDU�
ZLGWK ����
KHLJKW ���!�

��DSSOHW!� 3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



6HUYOHW�� $SSOHW�
FRPXQQLFDWLRQ

7KHUH�DUH�WKUHH��JHQHUDOO\�VL[��ZD\V�RI�FRPPXQLFDWLRQ�
EHWZHHQ�VHUYOHW�DQG�DSSOHW�

� 8VLQJ�+773�SURWRFRO��PHVVDJHV�DV�WH[W�RU�DV�VHULDOL]HG�
REMHFWV�� 2EMHFW,QSXW6WUHDP�DQG�2EMHFW2XWSXW6WUHDP�

� 8VLQJ�VRFNHW�FRQQHFWLRQV��WKH�VDPH�
� 8VLQJ�50,��RU�&25%$�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



8VLQJ�+773�SURWRFRO�
$GYDQWDJHV�
� ,W
V�HDV\�WR�ZULWH��7KH�DSSOHW�FDQ�WDNH�DGYDQWDJH�RI�WKH�

MDYD�QHW�85/�DQG�MDYD�QHW�85/&RQQHFWLRQ�FODVVHV�WR�PDQDJH�
WKH�FRPPXQLFDWLRQ�FKDQQHO�

� ,W�ZRUNV�HYHQ�IRU�DSSOHWV�UXQQLQJ�EHKLQG�D�ILUHZDOO��
'LVDGYDQWDJHV�
� ,W
V�VORZ��,W�KDV�WR�EH�UHHVWDEOLVKHG�D�QHZ�FRPPXQLFDWLRQ�

FKDQQHO�IRU�HDFK�UHTXHVW�DQG�UHVSRQVH��
� ,W�UHTXLUHV�UHTXHVWV�WR�EH�IRUPHG�DV�DQ�DUUD\�RI�QDPH�YDOXH�

SDLUV
� 2QO\�WKH�DSSOHW�FDQ�LQLWLDWH�FRPPXQLFDWLRQ��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



8VLQJ�VRFNHW�FRQQHFWLRQV�
$GYDQWDJHV�
� ,W�DOORZV�ELGLUHFWLRQDO��VXVWDLQHG�FRPPXQLFDWLRQ��7KH�DSSOHW�

DQG�VHUYOHW�FDQ�XVH�WKH�VDPH�VRFNHW��RU�HYHQ�VHYHUDO�VRFNHWV��
WR�FRPPXQLFDWH�LQWHUDFWLYHO\��VHQGLQJ�PHVVDJHV�EDFN�DQG�
IRUWK��

'LVDGYDQWDJHV�
� ,,W�IDLOV�IRU�DSSOHWV�UXQQLQJ�EHKLQG�ILUHZDOOV��
� ,W�FDQ�EH�FRPSOLFDWHG�WR�ZULWH�WKH�FRGH�WKDW�UXQV�RQ�WKH�VHUYHU�

7KHUH�PXVW�DOZD\V�EH�VRPH�SURFHVV�OLVWHQLQJ�RQ�D�ZHOO�NQRZQ�
SRUW�RQ�WKH�VHUYHU�PDFKLQH��

� ,W�PD\�UHTXLUH�WKH�GHYHORSPHQW�RI�D�FXVWRP�SURWRFRO��7KH�
DSSOHW�DQG�VHUYHU�QHHG�WR�GHILQH�WKH�SURWRFRO�WKH\�XVH�IRU�WKH�
FRPPXQLFDWLRQ�� 3UHVHQWHG�E\�%DUWRV]�6DNRZLF]

'0&6�78/



8VLQJ�50,�
$GYDQWDJHV�
� ,W�DOORZV�DSSOHWV�DQG�VHUYHU�REMHFWV�WR�FRPPXQLFDWH�XVLQJ�DQ�

HOHJDQW�KLJK�OHYHO��REMHFW�RULHQWHG�SDUDGLJP��
� ,W�DOORZV�VHUYHU�REMHFWV�WR�PDNH�FDOOEDFNV�WR�WKH�PHWKRGV�RI�

WKH�DSSOHW��
� ,W�FDQ�EH�PDGH�WR�ZRUN�WKURXJK�ILUHZDOOV��WKRXJK�LW�GRHVQ
W�OLNH

LW��DQG�FXUUHQW�EURZVHUV�GRQ
W�VXSSRUW�LW�YHU\�ZHOO���7KH�50,�
WUDQVSRUW�OD\HU�QRUPDOO\�UHOLHV�RQ�GLUHFW�VRFNHW�FRQQHFWLRQV�WR�
SHUIRUP�LWV�ZRUN��:KHQ�DQ�DSSOHW�H[HFXWHV�EHKLQG�D�ILUHZDOO�LWV�
VRFNHW�FRQQHFWLRQV�IDLO��,Q�WKLV�FDVH��WKH�50,�WUDQVSRUW�OD\HU�
FDQ�DXWRPDWLFDOO\�EHJLQ�RSHUDWLQJ�HQWLUHO\�ZLWKLQ�WKH�+773�
SURWRFRO��7KLV�LV�QRW�ZLWKRXW�FRVW��7KH�+773�RYHUKHDG�DIIHFWV�
SHUIRUPDQFH��DQG�WKH�+773�UHTXHVW�UHVSRQVH�SDUDGLJP�
FDQQRW�VXSSRUW�FDOOEDFNV��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



8VLQJ�50,����
'LVDGYDQWDJHV�
� ,W
V�FRPSOLFDWHG��50,�FRPPXQLFDWLRQ�XVHV�VSHFLDO�VWXE�DQG�

VNHOHWRQ�FODVVHV�IRU�HDFK�UHPRWH�REMHFW��DQG�LW�UHTXLUHV�D�
QDPLQJ�UHJLVWU\�IURP�ZKLFK�FOLHQWV�FDQ�REWDLQ�UHIHUHQFHV�WR�
WKHVH�UHPRWH�REMHFWV��

� ,W
V�VXSSRUWHG�LQ�IHZ�EURZVHUV��1HWVFDSH�������0LFURVRIW
V�
,QWHUQHW�([SORUHU�GR�QRW�VXSSRUW�50,�ZLWKRXW�LQVWDOOLQJ�D�
VSHFLDO�SOXJ�LQ�

� ,W�FDQ�EH�XVHG�RQO\�E\�-DYD�FOLHQWV��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



7KH�K\EULG�DSSURDFK�
+RZ�VKRXOG�RXU�DSSOHW�FRPPXQLFDWH�ZLWK�LWV�VWRFN�IHHG�
VHUYHU"�,W�GHSHQGV�

� ,I�ZH�FDQ�JXDUDQWHH�WKDW�DOO�RXU�SRWHQWLDO�FOLHQWV�VXSSRUW�LW��
50,
V�HOHJDQFH�DQG�SRZHU�PDNH�LW�DQ�LGHDO�FKRLFH��

� :KHQ�50,�LVQ
W�DYDLODEOH��WKH�ELGLUHFWLRQDO�FDSDELOLWLHV�RI�WKH�
QRQ�+773�VRFNHW�FRQQHFWLRQ�FRXOG�EH�DWWUDFWLYH��
8QIRUWXQDWHO\��WKDW�ELGLUHFWLRQDO�FRPPXQLFDWLRQ�EHFRPHV�
QRQH[LVWHQW�FRPPXQLFDWLRQ�ZKHQ�WKH�DSSOHW�HQGV�XS�RQ�WKH�IDU�
VLGH�RI�D�ILUHZDOO��

� ,I�WKHUH�LV�QR�RWKHU�VROXWLRQ�XVH�+773�FRPPXQLFDWLRQ��,W
V�
VWUDLJKWIRUZDUG�WR�LPSOHPHQW�DQG�ZRUNV�RQ�HYHU\�-DYD�HQDEOHG�
FOLHQW��$QG�LI�\RX�FDQ�JXDUDQWHH�WKDW�WKH�FOLHQW�VXSSRUWV�-'.�
�����\RX�FDQ�XVH�REMHFW�VHULDOL]DWLRQ��

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



7KH�K\EULG�DSSURDFK����
7KH�EHVW�VROXWLRQ�LV�WR�XVH�HYHU\�VROXWLRQ��ZLWK�VHUYOHWV��
6HUYOHWV�PDNH�LW�SRVVLEOH�WR�FRPELQH�WKH�+773��QRQ�+773��
DQG�50,�DSSOHW�VHUYHU�FRPPXQLFDWLRQ�WHFKQLTXHV��VXSSRUWLQJ�
WKHP�DOO�ZLWK�D�VLQJOH�VHUYOHW�
:K\�ZRXOG�DQ\RQH�ZDQW�WR�GR�WKLV"
,W
V�D�KDQG\�WHFKQLTXH�ZKHQ�DQ�DSSOHW�ZDQWV�WR�FRPPXQLFDWH�
XVLQJ�50,�RU�D�QRQ�+773�SURWRFRO�EXW�QHHGV�WR�IDOOEDFN�WR�
+773�ZKHQ�QHFHVVDU\��VXFK�DV�ZKHQ�LW�ILQGV�LWVHOI�EHKLQG�D�
ILUHZDOO���
%\�XVLQJ�WKH�VDPH�VHUYOHW�WR�KDQGOH�HYHU\�FOLHQW��WKH�FRUH�
VHUYHU�ORJLF�DQG�WKH�VHUYHU�VWDWH�FDQ�EH�FROOHFWHG�LQ�RQH�
SODFH� :KHQ�\RX�FRQWURO�\RXU�HQYLURQPHQW�\RX�FDQ�GURS�RQH�
RU�PRUH�RI�WKHVH�SURWRFROV�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/



,PSOHPHQWDWLRQV�
+773�

$SSOHW�QHHGV�WR�VHQG�WR�VHUYHU�QRUPDO�WH[W�FRQWDLQJ�+773�ZHOO�
IRUPHG�UHTXHVW��8VHIXO�FODVVHV�DUH�85/�DQG�85/&RQQHFWLRQ�

6RFNHWV�
7UDGLWLRQDO�PXOWLWKUHDGHG�VHUYHU�� FOLHQW�VROXWLRQ�XVXDOO\�VHUYHG�
E\�DGGLWLRQDO�FODVV�RQ�WKH�VHUYHU�VLGH�

50,�
,QWURGXFHG�ODWHU�

3UHVHQWHG�E\�%DUWRV]�6DNRZLF]
'0&6�78/


