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&2856(�'(6&5,37,21�$1'�2%-(&7,9(6�

7KLV�FRXUVH�LV�DERXW�WKH�IXQGDPHQWDOV�RI�2EMHFW�2ULHQWHG�3URJUDPPLQJ��223��&RQFHSW�DQG

223�EDVHG� VRIWZDUH� GHYHORSPHQW�PHWKRGRORJ\�� -DYD� DV� D� FODVV�EDVHG� DQG� SXUH�223

ODQJXDJH�LV�XVHG�WR�GHPRQVWUDWH�DQG�LPSOHPHQW�DSSURSULDWH�FRQFHSWV�DQG�WHFKQLTXHV��7KH

VWXGHQWV�DUH�H[SRVHG�WR�WKH�FRQFHSWV��IXQGDPHQWDO�V\QWD[��DQG�WKH�WKRXJKW�SURFHVVHV�EHKLQG

REMHFW�RULHQWHG�SURJUDPPLQJ��%\�HQG�RI�WKH�FRXUVH��VWXGHQWV�ZLOO�DFTXLUH�WKH�EDVLF�NQRZOHGJH

DQG� VNLOOV� QHFHVVDU\� WR� LPSOHPHQW� REMHFW�RULHQWHG� SURJUDPPLQJ� WHFKQLTXHV� LQ� VRIWZDUH

GHYHORSPHQW�XVLQJ�-DYD�

&2856(�287&20(6�

8SRQ�FRPSOHWLRQ�RI�WKH�FRXUVH��WKH�VWXGHQW�ZLOO�EH�DEOH�WR�DFKLHYH�WKH�IROORZLQJ�RXWFRPHV�

6.,//6�

$QDO\]H�DQG�GHYHORS�DOJRULWKP�IRU�UHDO�OLIH�SUREOHPV�XVLQJ�-DYD�

([SHULHQFH�ZLWK�GHYHORSLQJ�DQG�GHEXJJLQJ�SURJUDPV�LQ�GLIIHUHQW�,'(V�

'HYHORS�PXOWL�WKUHDGHG�DSSOLFDWLRQV�

&UHDWH�ZHE�DSSOLFDWLRQV�

� 'HILQH��XQGHUVWDQG��GLIIHUHQWLDWH�WKH�2EMHFW�2ULHQWHG�FRQFHSWV �

DQG�-DYD�3URJUDPPLQJ�FRQFHSWV�

� $SSO\�REMHFW�RULHQWHG�FRQFHSWV�RQ�UHDO�WLPH�VFHQDULRV� �

� 8VH�([FHSWLRQ�KDQGOLQJ�DQG�PXOWLWKUHDGLQJ�PHFKDQLVPV�WR �

FUHDWH�HIILFLHQW�VRIWZDUH�DSSOLFDWLRQV�

� 8WLOL]H�PRGHUQ�WRROV�DQG�FROOHFWLRQ�IUDPHZRUN�WR�FUHDWH�-DYD �

DSSOLFDWLRQV�WR�VROYH�UHDO�ZRUOG�SUREOHPV�

� 'HVLJQ�DQG�GHYHORS�*8,�EDVHG�DSSOLFDWLRQV�XVLQJ�DSSOHWV�DQG �

VZLQJV�IRU�LQWHUQHW�DQG�V\VWHP�EDVHG�DSSOLFDWLRQV�

&2V &RXUVH�2XWFRPHV 32V
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81,7±��, ���������������������/���

,1752'8&7,21��+LVWRU\�RI�-DYD��%\WH�FRGH��-90��-DYD�EX]]ZRUGV��223�SULQFLSOHV��'DWD�W\SHV�

9DULDEOHV��6FRSH�DQG� OLIH� WLPH�RI� YDULDEOHV��2SHUDWRUV��&RQWURO� VWDWHPHQWV��7\SH�FRQYHUVLRQ�DQG

FDVWLQJ��$UUD\V�

&21&(376�2)�&/$66(6�$1'�2%-(&76��,QWURGXFLQJ�PHWKRGV��0HWKRG�RYHUORDGLQJ��&RQVWUXFWRUV�

&RQVWUXFWRU�RYHUORDGLQJ��8VDJH�RI�VWDWLF�ZLWK�GDWD�DQG�PHWKRG���$FFHVV�FRQWURO��WKLV�NH\�ZRUG��*DUEDJH

FROOHFWLRQ��6WULQJ�FODVV��6WULQJ7RNHQL]HU�

81,7�±��,, �������/���

,1+(5,7$1&(����,QKHULWDQFH�EDVLFV��7\SHV�RI�LQKHULWDQFH��0HPEHU�DFFHVV�UXOHV��8VDJH�RI�VXSHU�NH\

ZRUG��0HWKRG�RYHUULGLQJ��8VDJH�RI�ILQDO��$EVWUDFW�FODVVHV� ,QWHUIDFHV�� GLIIHUHQFHV�EHWZHHQ�DEVWUDFW

FODVVHV�DQG��LQWHUIDFHV��GHILQLQJ�DQ�LQWHUIDFH��LPSOHPHQWLQJ�LQWHUIDFH���DSSO\LQJ�LQWHUIDFHV��YDULDEOHV

LQ�LQWHUIDFH�DQG�H[WHQGLQJ�LQWHUIDFHV��3DFNDJHV�� GHILQLQJ��FUHDWLQJ�DQG�DFFHVVLQJ�D�SDFNDJH��LPSRUWLQJ

SDFNDJHV��DFFHVV�FRQWURO�LQ�SDFNDJHV�

81,7�±�,,, /��

(;&(37,21�+$1'/,1*��&RQFHSWV�RI�H[FHSWLRQ�KDQGOLQJ��7\SHV�RI�H[FHSWLRQV��8VDJH�RI�WU\��FDWFK�

WKURZ�� WKURZV� DQG� ILQDOO\� NH\ZRUGV�� %XLOW�LQ� H[FHSWLRQV�� &UHDWLQJ� XVHU� GHILQHG� H[FHSWLRQ�

08/7,7+5($',1*��&RQFHSWV�RI�PXOWLWKUHDGLQJ��'LIIHUHQFHV�EHWZHHQ�SURFHVV�DQG�WKUHDG��7KUHDG

OLIH� F\FOH��&UHDWLQJ�PXOWLSOH� WKUHDGV�XVLQJ�7KUHDG� FODVV� DQG�5XQQDEOH� LQWHUIDFH��6\QFKURQL]DWLRQ�

7KUHDG�SULRULWLHV��,QWHU�WKUHDG�FRPPXQLFDWLRQ�

81,7�±�,9 /���

&2//(&7,21� )5$0(:25.�� &ROOHFWLRQV� 2YHUYLHZ�� &ROOHFWLRQ� ,QWHUIDFHV� �� /LVW�� 6HW�� 0DS�

/LVW����$UUD\/LVW��/LQNHG�/LVW��9HFWRU��6HW���+DVK6HW��7UHH6HW��0DS ��+DVK7DEOH��+DVK0DS��$FFHVVLQJ�D

FROOHFWLRQ�YLD�DQ�,WHUDWRU��FRPSDUDWRU��FRPSDUDEOH�

81,7���9 ��/���

*8,� 352*5$00,1*�:,7+�6:,1*��$SSOHWV� ��$SSOHW� &ODVV��$SSOHW� VNHOHWRQ�� 6LPSOH�$SSOHW�

'HOHJDWLRQ�HYHQW�PRGHO� ��(YHQWV��(YHQW�VRXUFHV��(YHQW�/LVWHQHUV��(YHQW�FODVVHV��KDQGOLQJ�PRXVH

DQG�NH\ERDUG�HYHQWV�

(;3/25,1*�6:,1*�&21752/6�� -/DEHO� DQG� ,PDJH� ,FRQ�� -7H[W� )LHOG�� -%XWWRQ�� -&KHFN%R[�

-5DGLR%XWWRQ��-7DEEHG�3DQH��-/LVW��-&RPER�%R[�
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/,67�2)�(;3(5,0(176 727$/�+2856����

([HUFLVH��

D� :ULWH�D�-DYD�SURJUDP�WR�SULQW�³:HOFRPH´�

E� :ULWH�D�-DYD�SURJUDP�WR�ILQG�WKH�VXP�RI�HYHQ�QXPEHUV�XSWR�����

F� :ULWH�D�-DYD�SURJUDP�WR�SULQW�WKH�IROORZLQJ�RXWSXW�

�

���

�����

��������

G� :ULWH�D�SURJUDP�LQ�-DYD�WR�SULQW�WKH�)OR\G¶V�7ULDQJOH�

�

��

���

����

�����

([HUFLVH��

D� :ULWH�D�-DYD�SURJUDP�WR�UHDG�WKH�GLIIHUHQW�W\SHV�RI�GDWD�IURP�WKH�XVHU�DQG
GLVSOD\�WKDW�GDWD�XVLQJ�6FDQQHU�FODVV�

E� :ULWH�D�-DYD�SURJUDP�WR�UHDG�WKH�GLIIHUHQW�W\SHV�RI�GDWD�IURP�WKH�XVHU�DQG
GLVSOD\�WKDW�GDWD�XVLQJ�FRPPDQG�OLQH�DUJXPHQWV�

F� :ULWH�D�-DYD�SURJUDP�WKDW�SURPSWV�WKH�XVHU�IRU�DQ�LQWHJHU�DQG�WKHQ�SULQWV�RXW�DOO
SULPH�QXPEHUV�XS�WR�WKDW�LQWHJHU�

([HUFLVH��

D� :ULWH�D�-DYD�SURJUDP�WR�LOOXVWUDWH�W\SH�FRQYHUVLRQV�

E� :ULWH�D�-DYD�SURJUDP�WR�REVHUYH�WKH�HIIHFWV�RI�YDULRXV�ELWZLVH�RSHUDWRUV�

F� 5DMX¶V�SDUHQWV�DUH�FHOHEUDWLQJ�WKHLU�PDUULDJH�DQQLYHUVDU\��7KH\�KDYH�DUUDQJHG�D
VPDOO�SDUW\�WRQLJKW��7KH\�DUH�H[SHFWLQJ�WKHLU�FROOHDJXHV�DQG�5DMX¶V�IULHQGV�WR
DWWHQG�WKH�SDUW\��7KH\�KDYH�SODQQHG�WR�VHUYH�µ&RNH¶�DQG�µ%DGDP�0LON¶�WR�WKHVH
JXHVWV��%XW�WKH\�ZRXOG�OLNH�WR�VHUYH�µ%DGDP 0LON¶�WR�WHHQDJHUV�DQG�µ&RNH¶�WR
DGXOWV��3OHDVH�KHOS�WKHP�LQ�ILQGLQJ�WHHQDJHUV�DQG�DGXOWV�EDVHG�RQ�DJH��:ULWH�D
-DYD�SURJUDP�WR�ILQG�RXW�WKH�DGXOWV�DQG�WHHQDJHUV�EDVHG�RQ�WKHLU�DJH�

1RWH��7HHQDJHUV�DUH�WKRVH�ZKRVH�DJH�LV�EHWZHHQ����DQG�����ERWK�LQFOXVLYH��

R���6WHS�E\�6WHS�JXLGH

R���5HDG�WKH�DJH�DV�LQSXW�IURP�WKH�XVHU

R���&KHFN�WKH�DJH�ZLWK�WKH�FRQGLWLRQV�PHQWLRQHG

R���'LVSOD\�WKH�DSSURSULDWH�PHVVDJHV��(J��$GXOW�RU�7HHQDJHU��DQG�DOVR�D
����PHVVDJH�UHJDUGLQJ�WKH�GULQN��(J�%DGDP�0LON�RU�&RNH�

G� :ULWH�D�-DYD�SURJUDP�WR�ILQG�WKH�ODUJHVW�QXPEHU�RXW�RI���QXPEHUV�XVLQJ�QHVWHG �LI�
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H� 7KHUH�LV�D�WHOHFRPPXQLFDWLRQ�FRPSDQ\�FDOOHG�³3RZHUHG$LU´�ZKR�KDYH�DS
SURDFKHG�\RX�WR�EXLOG�WKHLU�,QWHUDFWLYH�9RLFH�5HVSRQVH��,95��V\VWHP��<RX�VKRXOG�ZULWH�D
-DYD�SURJUDP�DQG�EH�DEOH�WR�SURYLGH�WKH�IROORZLQJ�PHQX��JLYHQ�EHORZ��

1RWH��8VHU�VKRXOG�SURYLGH�DQ�LQSXW�IRU�HDFK�PHQX�GLVSOD\��:HOFRPH�WR�3RZHUHG�$LU
VHUYLFH� :KDW�ZRXOG�\RX�OLNH�WR�GR"

�� .QRZ�P\�EDODQFH� �� .QRZ�P\�YDOLGLW\�GDWH

�� .QRZ�QXPEHU�RI�IUHH�FDOOV�DYDLODEOH� �� 0RUH

3UHSDLG�%LOO�5HTXHVW &XVWRPHU�3UHIHUHQFHV

*356�DFWLYDWLRQ 6SHFLDO�0HVVDJH�2IIHUV

6SHFLDO�*356�2IIHUV �*�$FWLYDWLRQ

*R�EDFN�WR�3UHYLRXV�PHQX

,I�XVHU�W\SHV�LQ���WKH�ILUVW�PHQX�VKRXOG�EH�GLVSOD\HG��<RX�DUH�IUHH�R�GLVSOD\�\RXU�RZQ
PHVVDJHV�LQ�WKLV�,95

([HUFLVH��

D� :ULWH�D�-DYD�SURJUDP�WR�SULQW�)LERQDFFL�VHULHV�XVLQJ�IRU�ORRS�

E� :ULWH�D�-DYD�SURJUDP�WR�FKHFN�ZKHWKHU�JLYHQ�QXPEHU�LV�$UPVWURQJ�RU�QRW�XVLQJ�ZKLOH
�ORRS�

F� :ULWH�D�-DYD�SURJUDP�WR�UHDG����QXPEHUV�IURP�XVHU�DQG�VWRUH�LW�LQ�D�DUUD\��'LVSOD\�WKH
PD[LPXP�DQG�PLQLPXP�QXPEHU�LQ�WKH�DUUD\�

G� :ULWH�D�-DYD�SURJUDP�WR�VRUW�WKH�JLYHQ�OLVW�RI�HOHPHQWV�LQ�DQ�DUUD\�

H� :ULWH�D�-DYD�SURJUDP�WR�VHDUFK�D�JLYHQ�HOHPHQW�LQ�WKH�DUUD\�

I� :ULWH�D�-DYD�SURJUDP�WR�FDOFXODWH�PXOWLSOLFDWLRQ�RI���PDWULFHV�

([HUFLVH��

D� &UHDWH�D�FODVV�5HFWDQJOH��7KH�FODVV�KDV�DWWULEXWHV�OHQJWK�DQG�ZLGWK��,W�VKRXOG�KDYH�PHWK
RGV�WKDW�FDOFXODWH�WKH�SHULPHWHU�DQG�DUHD�RI�WKH�UHFWDQJOH��,W�VKRXOG�KDYH�UHDG�$WWULEXWHV
PHWKRG�WR�UHDG�OHQJWK�DQG�ZLGWK�IURP�XVHU�

+LQW��$UHD�RI�UHFWDQJOH� �OHQJWK��ZLGWK3HULPHWHU�RI�UHFWDQJOH� ���OHQJWK�ZLGWK��

E� 'HVLJQ�D�FODVV�³&RPSDQ\´�ZKLFK�KDV�DV�DWWULEXWHV�\HDU�RI�HVWDEOLVKPHQW��DQQXDO7XUQRYHU�
DQQXDO6DOHV��HWF���0RUHRYHU��WKHVH�GHWDLOV�QHHG�WR�EH�DYDLODEOH�WR�WKH�RXWVLGH�ZRUOG��+DYH
DSSURSULDWH�PHWKRGV�IRU�GLVSOD\LQJ�WKHVH�GHWDLOV��<RX�ZLOO�DOVR�QHHG�WR�FDOFXODWH�WKH
SURILWDELOLW\�RI�WKLV�FRPSDQ\��LI��DQQXDO7XUQRYHU�DQQXDO6DOHV�!���WKHQ�SURILWDELOLW\�LV�KLJK�
�����WKHQ�SURILWDELOLW\�LV�ORZ��EHWZHHQ�����DQG���WKHQ�SURILWDELOLW\�LV�PHGLXP��

F� :ULWH�D�-DYD�SURJUDP�WKDW�LPSOHPHQWV�PHWKRG�RYHUORDGLQJ�

G� :ULWH�D�-DYD�SURJUDP�WR�FKHFN�ZHDWKHU�JLYHQ�VWULQJ�LV�SDOLQGURPH�RU�QRW�

H� :ULWH�D�-DYD�3URJUDP�WKDW�UHDGV�D�OLQH�RI�LQWHJHUV��DQG�WKHQ�GLVSOD\V�HDFK�LQWHJHU��DQG�WKH
VXP�RI�DOO�WKH�LQWHJHUV��XVH�6WULQJ7RNHQL]HU�FODVV�

I� :ULWH�D�-DYD�SURJUDP�IRU�VRUWLQJ�D�JLYHQ�OLVW�RI�QDPHV�LQ�DVFHQGLQJ�RUGHU�

J� &UHDWH�DQ�DEVWUDFW�FODVV�0HGLD��LG��GHVFULSWLRQ���'HULYH�FODVVHV�%RRN��SDJHFRXQW��DQG�&'
�SOD\WLPH���'HILQH�SDUDPHWHUL]HG�FRQVWUXFWRUV��&UHDWH�RQH�REMHFW�RI�%RRN�DQG�&'�HDFK
DQG�GLVSOD\�WKH�GHWDLOV�

K� :ULWH�D�-DYD�SURJUDP�WKDW�GLVSOD\V�WKH�QXPEHU�RI�FKDUDFWHUV��OLQHV�DQG�ZRUGV�LQ�D�WH[W�ILOH�

([HUFLVH��
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D� :ULWH�D�-DYD�SURJUDP�WR�LPSOHPHQW�YDULRXV�W\SHV�RI�LQKHULWDQFH

L��6LQJOH LL��0XOWL�/HYHO LLL��+LHUDUFKLFDO LY��+\EULG

E� :ULWH�D�MDYD�SURJUDP�WR�LPSOHPHQW�UXQWLPH�SRO\PRUSKLVP�

([HUFLVH��

D� 'HILQH�DQ�LQWHUIDFH��RSHUDWLRQV�ZKLFK�KDV�PHWKRG�DUHD����YROXPH����'HILQH�D�FRQVWDQW�3,
KDYLQJ�YDOXH�������&UHDWH�FODVV�D�&\OLQGHU�ZKLFK�LPSOHPHQWV�WKLV�LQWHUIDFH��PHPEHU�LG�
KHLJKW���&UHDWH�RQH�REMHFW�DQG�FDOFXODWH�DUHD�DQG�YROXPH�

([HUFLVH��

D� :ULWH�D�-DYD�SURJUDP�WR�LPSOHPHQW�WKH�IROORZLQJ

�� &UHDWLRQ�RI�VLPSOH�SDFNDJH�

�� $FFHVVLQJ�D�SDFNDJH�

([HUFLVH��

D� :ULWH�D�-DYD�SURJUDP�ZKLFK�DFFHSWV�ZLWKGUDZ�DPRXQW�IURP�WKH�XVHU�DQG�WKURZV�DQ
H[FHSWLRQ�³,Q�6XIILFLHQW�)XQGV´�ZKHQ�ZLWKGUDZ�DPRXQW�PRUH�WKDQ�DYDLODEOH�DPRXQW�

E� :ULWH�D�-DYD�SURJUDP�WR�LOOXVWUDWH�ILQDOO\�EORFN�

([HUFLVH���

D� :ULWH�D�-DYD�SURJUDP�WR�FUHDWH�WKUHH�WKUHDGV�DQG�WKDW�GLVSOD\V�³JRRG�PRUQLQJ´��IRU�HYHU\
RQH�VHFRQG��´KHOOR´�IRU�HYHU\���VHFRQGV�DQG�³ZHOFRPH´�IRU�HYHU\���VHFRQGV�E\�XVLQJ
H[WHQGLQJ�7KUHDG�FODVV�

E� :ULWH�D�-DYD�SURJUDP�WKDW�FUHDWHV�WKUHH�WKUHDGV��)LUVW�WKUHDG�GLVSOD\V�³2236´��WKH�VHFRQG
WKUHDG�GLVSOD\V�³7KURXJK´�DQG�WKH�WKLUG�WKUHDG�'LVSOD\V�³-$9$´�E\�XVLQJ�5XQQDEOH
LQWHUIDFH�

([HUFLVH����

D� :ULWH�D�-DYD�SURJUDP�WR�FUHDWH�D�QHZ�DUUD\�OLVW��DGG�VRPH�FRORUV��VWULQJ��DQG�SULQW�RXW�WKH
FROOHFWLRQ�

E� :ULWH�D�-DYD�SURJUDP�WR�VKXIIOH�HOHPHQWV�LQ�D�DUUD\�OLVW�

F� :ULWH�D�-DYD�SURJUDP�WR�LWHUDWH�WKURXJK�DOO�HOHPHQWV�LQ�D�OLQNHG�OLVW�

G� :ULWH�D�-DYD�SURJUDP�WR�LWHUDWH�WKURXJK�DOO�HOHPHQWV�LQ�D�+DVK0DS�

H� :ULWH�D�-DYD�SURJUDP�WR�FUHDWH�D�QHZ�WUHH�VHW��DGG�VRPH�FRORUV��VWULQJ��DQG�SULQW�RXW�WKH
WUHH�VHW�

([HUFLVH���

D� ,PSOHPHQW�D�-DYD�SURJUDP�IRU�KDQGOLQJ�PRXVH�HYHQWV�ZKHQ�WKH�PRXVH�HQWHUHG��H[LWHG�
FOLFNHG��SUHVVHG��UHOHDVHG��GUDJJHG�DQG�PRYHG�LQ�WKH�FOLHQW�DUHD�

E� ,PSOHPHQW�D�-DYD�SURJUDP�IRU�KDQGOLQJ�NH\�HYHQWV�ZKHQ�WKH�NH\�ERDUG�LV�SUHVVHG�
UHOHDVHG��W\SHG�

([HUFLVH���

D� :ULWH�D�-DYD�VZLQJ�SURJUDP��WKDW�UHDGV�WZR�QXPEHUV�IURP�WZR�VHSDUDWH��WH[W�ILHOGV�DQG
GLVSOD\�VXP�RI�WZR�QXPEHUV�LQ�WKLUG�WH[W�ILHOG�ZKHQ�EXWWRQ´DGG´�LV�SUHVVHG�

E� 'HYHORS�DQ�$SSOHW�SURJUDP�WR�DFFHSW�WZR�QXPEHUV�IURP�XVHU�DQG�RXWSXW�WKH�VXP�
GLIIHUHQFH�LQ�WKH�UHVSHFWLYH�WH[W�ER[HV�

F� :ULWH�D�-DYD�SURJUDP�WR�GHVLJQ�VWXGHQW�UHJLVWUDWLRQ�IRUP�XVLQJ�6ZLQJ�&RQWUROV��7KH�IRUP
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ZKLFK�KDYLQJ�WKH�IROORZLQJ�ILHOGV�DQG�EXWWRQ�6$9(

D����)RUP�)LHOGV�DUH��1DPH��512��0DLOLG��*HQGHU��%UDQFK��$GGUHVV�

7(;7�%22.6�

�� +HUEHUW�6FKLOGW��³-DYD�WKH�FRPSOHWH�UHIHUHQFH´���WK�HGLWLRQ��0F*UDZ�+LOO��(GXFDWLRQ�������

�� 7��%XGG��³8QGHUVWDQGLQJ�2EMHFW�2ULHQWHG�3URJUDPPLQJ�ZLWK�-DYD´��XSGDWHG�HGLWLRQ�
�3HDUVRQ�(GXFDWLRQ�������

5()(5(1&(�%22.6�

�� -��1LQR�DQG�)�$��+RVFK�³$Q�,QWURGXFWLRQ�WR�SURJUDPPLQJ�DQG�22�GHVLJQ�XVLQJ�-DYD´�
�UG�HGLWLRQ��-RKQ�:LOH\�	�VRQV������

�� 3��5DGKD�.ULVKQD�³2EMHFW�2ULHQWHG�3URJUDPPLQJ�WKURXJK�-DYD´���VW�HGLWLRQ��8QLYHUVLWLHV
3UHVV�������

��� 5��$��-RKQVRQ�³-DYD�3URJUDPPLQJ�DQG�2EMHFW�RULHQWHG�$SSOLFDWLRQ�'HYHORSPHQW´��
�VW�HGLWLRQ��&HQJDJH�/HDUQLQJ�������


