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V\VWHPDWLF�SURFHVV�WR�GHWHUPLQH�KRZ�ZHOO�WKH\�PHHW�WKH�
FULWHULD�DQG�FRQVWUDLQWV�RI�WKH�SUREOHP��06�(76�����$QDO\]H�
GDWD�IURP�WHVWV�WR�GHWHUPLQH�VLPLODULWLHV�DQG�GLIIHUHQFHV�
DPRQJ�VHYHUDO�GHVLJQ�VROXWLRQV�WR�LGHQWLI\�WKH�EHVW�
FKDUDFWHULVWLFV�RI�HDFK�WKDW�FDQ�EH�FRPELQHG�LQWR�D�QHZ�
VROXWLRQ�WR�EHWWHU�PHHW�WKH�FULWHULD�IRU�VXFFHVV��06�(76�����
'HYHORS�D�PRGHO�WR�JHQHUDWH�GDWD�IRU�LWHUDWLYH�WHVWLQJ�DQG�
PRGLILFDWLRQ�RI�D�SURSRVHG�REMHFW��WRRO��RU�SURFHVV�VXFK�WKDW�
DQ�RSWLPDO�GHVLJQ�FDQ�EH�DFKLHYHG�

3UDFWLFH�6WDQGDUGV
Ɣ $VNLQJ�4XHVWLRQV�DQG�'HILQLQJ�3UREOHPV
Ɣ 3ODQQLQJ�DQG�&DUU\LQJ�2XW�,QYHVWLJDWLRQV
Ɣ &RQVWUXFWLQJ�([SODQDWLRQV�DQG�'HVLJQLQJ�

6ROXWLRQV
Ɣ (QJDJLQJ�LQ�$UJXPHQW�IURP�(YLGHQFH

5HODWLRQVKLSV�DQG�&RQYHUJHQFHV�
03��DQG�(3���&RQVWUXFW�YLDEOH�DQG�YDOLG�
DUJXPHQWV�DQG�FULWLTXH�UHDVRQLQJ�RI�RWKHUV
(3���%XLOG�XSRQ�WKH�LGHDV�RI�RWKHUV�DQG�DUWLFXODWH�
WKHLU�RZQ�FOHDUO\�ZKHQ�ZRUNLQJ�FROODERUDWLYHO\

+LJK�
6FKRRO

+6�36��0RWLRQ�DQG�6WDELOLW\��)RUFHV�DQG�,QWHUDFWLRQV
+6�36�����3ODQ�DQG�FRQGXFW�DQ�LQYHVWLJDWLRQ�WR�SURYLGH�
HYLGHQFH�WKDW�DQ�HOHFWULFDO�FXUUHQW�FDQ�SURGXFH�D�PDJQHWLF�
ILHOG�DQG�WKDW�D�FKDQJLQJ�PDJQHWLF�ILHOG�FDQ�SURGXFH�DQ�
HOHFWULF�FXUUHQW�

+6�36��(QHUJ\
+6�36�����'HVLJQ��EXLOG��DQG�UHILQH�D�GHYLFH�WKDW�ZRUNV�
ZLWKLQ�JLYHQ�FRQVWUDLQWV�WR�FRQYHUW�RQH�IRUP�RI�HQHUJ\�LQWR�
DQRWKHU�IRUP�RI�HQHUJ\�

3UDFWLFH�6WDQGDUGV
Ɣ $VNLQJ�4XHVWLRQV�DQG�'HILQLQJ�3UREOHPV
Ɣ 3ODQQLQJ�DQG�&DUU\LQJ�2XW�,QYHVWLJDWLRQV
Ɣ &RQVWUXFWLQJ�([SODQDWLRQV�DQG�'HVLJQLQJ�

6ROXWLRQV
Ɣ (QJDJLQJ�LQ�$UJXPHQW�IURP�(YLGHQFH

5HODWLRQVKLSV�DQG�&RQYHUJHQFHV�
03��DQG�(3���&RQVWUXFW�YLDEOH�DQG�YDOLG�
DUJXPHQWV�DQG�FULWLTXH�UHDVRQLQJ�RI�RWKHUV
(3���%XLOG�XSRQ�WKH�LGHDV�RI�RWKHUV�DQG�DUWLFXODWH�
WKHLU�RZQ�FOHDUO\�ZKHQ�ZRUNLQJ�FROODERUDWLYHO\

0DWHULDOV
Ɣ OLWWOH%LWV��KWWS���OLWWOHELWV�FF��
Ɣ &DUGERDUG�ER[HV�UHF\FODEOHV
Ɣ &UDIW�WDSH
Ɣ )HDWKHUV�SLSH�FOHDQHUV�WLVVXH�SDSHU

5HIHUHQFHV��
�1H[W�*HQHUDWLRQ�6FLHQFH�6WDQGDUGV��'&,�$UUDQJHPHQWV��KWWS���ELW�O\�'&,B1*66�
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WXUQLQJ��IDOOLQJ��HWF�
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&UHDWH�WKH�PRVW�LQWHUHVWLQJ�
DQG�FRPSOH[�SDWK�EHWZHHQ�
WKH�PRWRU��WKH�NLFNHU��DQG�
WKH�GLVWDQFH�VHQVRU�

&216,'(5�
䚉 +RZ�PDQ\�PRYLQJ�SLHFHV�FDQ�\RX�FUHDWH"
䚉 7KH�DHVWKHWLF�TXDOLW\�RI�\RXU�FRQVWUXFWLRQ�
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.�� .���(QJLQHHULQJ�'HVLJQ
.���(76�����$VN�TXHVWLRQV��PDNH�REVHUYDWLRQV��DQG�JDWKHU�LQIRUPDWLRQ�
DERXW�D�VLWXDWLRQ�SHRSOH�ZDQW�WR�FKDQJH�WR�GHILQH�D�VLPSOH�SUREOHP�WKDW�FDQ�
EH�VROYHG�WKURXJK�WKH�GHYHORSPHQW�RI�D�QHZ�RU�LPSURYHG�REMHFW�RU�WRRO��.���
(76�����'HYHORS�D�VLPSOH�VNHWFK��GUDZLQJ��RU�SK\VLFDO�PRGHO�WR�LOOXVWUDWH�
KRZ�WKH�VKDSH�RI�DQ�REMHFW�KHOSV�LW�IXQFWLRQ�DV�QHHGHG�WR�VROYH�D�JLYHQ�
SUREOHP�

.�36��0RWLRQ�DQG�6WDELOLW\��)RUFHV�DQG�,QWHUDFWLRQV

.�36�����3ODQ�DQG�FRQGXFW�DQ�LQYHVWLJDWLRQ�WR�FRPSDUH�WKH�HIIHFWV�RI�
GLIIHUHQW�VWUHQJWKV�RU�GLIIHUHQW�GLUHFWLRQV�RI�SXVKHV�DQG�SXOOV�RQ�WKH�PRWLRQ�
RI�DQ�REMHFW��.�36�����$QDO\]H�GDWD�WR�GHWHUPLQH�LI�D�GHVLJQ�VROXWLRQ�ZRUNV�
DV�LQWHQGHG�WR�FKDQJH�WKH�VSHHG�RU�GLUHFWLRQ�RI�DQ�REMHFW�ZLWK�D�SXVK�RU�D�
SXOO�

3UDFWLFH�6WDQGDUGV�
Ɣ $VNLQJ�4XHVWLRQV�DQG�'HILQLQJ�3UREOHPV
Ɣ 'HYHORSLQJ�DQG�8VLQJ�0RGHOV
Ɣ 3ODQQLQJ�DQG�&DUU\LQJ�2XW�DQ�,QYHVWLJDWLRQ
Ɣ $QDO\]LQJ�DQG�,QWHUSUHWLQJ�'DWD

5HODWLRQVKLSV�DQG�&RQYHUJHQFHV�
03��DQG�(3���&RQVWUXFW�YLDEOH�DQG�YDOLG�DUJXPHQWV�DQG�
FULWLTXH�UHDVRQLQJ�RI�RWKHUV
(3���%XLOG�XSRQ�WKH�LGHDV�RI�RWKHUV�DQG�DUWLFXODWH�WKHLU�RZQ�
FOHDUO\�ZKHQ�ZRUNLQJ�FROODERUDWLYHO\�03���8VH�DSSURSULDWH�
WRROV�VWUDWHJLFDOO\

��� ����(QJLQHHULQJ�'HVLJQ
����(76�����'HILQH�D�VLPSOH�GHVLJQ�SUREOHP�UHIOHFWLQJ�D�QHHG�RU�D�ZDQW�
WKDW�LQFOXGHV�VSHFLILHG�FULWHULD�IRU�VXFFHVV�DQG�FRQVWUDLQWV�RQ�PDWHULDOV��
WLPH��RU�FRVW������(76�����*HQHUDWH�DQG�FRPSDUH�PXOWLSOH�SRVVLEOH�
VROXWLRQV�WR�D�SUREOHP�EDVHG�RQ�KRZ�ZHOO�HDFK�LV�OLNHO\�WR�PHHW�WKH�FULWHULD�
DQG�FRQVWUDLQWV�RI�WKH�SUREOHP������(76�����3ODQ�DQG�FDUU\�RXW�IDLU�WHVWV�LQ�
ZKLFK�YDULDEOHV�DUH�FRQWUROOHG�DQG�IDLOXUH�SRLQWV�DUH�FRQVLGHUHG�WR�LGHQWLI\�
DVSHFWV�RI�D�PRGHO�RU�SURWRW\SH�WKDW�FDQ�EH�LPSURYHG�

��36��0RWLRQ�DQG�6WDELOLW\��)RUFHV�DQG�,QWHUDFWLRQV
��36�����3ODQ�DQG�FRQGXFW�DQ�LQYHVWLJDWLRQ�WR�SURYLGH�HYLGHQFH�RI�WKH�
HIIHFWV�RI�EDODQFHG�DQG�XQEDODQFHG�IRUFHV�RQ�WKH�PRWLRQ�RI�DQ�REMHFW����
36�����0DNH�REVHUYDWLRQV�DQG�RU�PHDVXUHPHQWV�RI�DQ�REMHFW¶V�PRWLRQ�WR�
SURYLGH�HYLGHQFH�WKDW�D�SDWWHUQ�FDQ�EH�XVHG�WR�SUHGLFW�IXWXUH�PRWLRQ��

��36��(QHUJ\
��36�����8VH�HYLGHQFH�WR�FRQVWUXFW�DQ�H[SODQDWLRQ�UHODWLQJ�WKH�VSHHG�RI�DQ�
REMHFW�WR�WKH�HQHUJ\�RI�WKDW�REMHFW�

3UDFWLFH�6WDQGDUGV
Ɣ $VNLQJ�4XHVWLRQV�DQG�'HILQLQJ�3UREOHPV
Ɣ 3ODQQLQJ�DQG�&DUU\LQJ�2XW�,QYHVWLJDWLRQV
Ɣ &RQVWUXFWLQJ�([SODQDWLRQV�DQG�'HVLJQLQJ�6ROXWLRQV

5HODWLRQVKLSV�DQG�&RQYHUJHQFHV�
03��DQG�(3���&RQVWUXFW�YLDEOH�DQG�YDOLG�DUJXPHQWV�DQG�
FULWLTXH�UHDVRQLQJ�RI�RWKHUV
(3���%XLOG�XSRQ�WKH�LGHDV�RI�RWKHUV�DQG�DUWLFXODWH�WKHLU�RZQ�
FOHDUO\�ZKHQ�ZRUNLQJ�FROODERUDWLYHO\

��� 06�(76��(QJLQHHULQJ�'HVLJQ
06�(76�����(YDOXDWH�FRPSHWLQJ�GHVLJQ�VROXWLRQV�XVLQJ�D�V\VWHPDWLF�
SURFHVV�WR�GHWHUPLQH�KRZ�ZHOO�WKH\�PHHW�WKH�FULWHULD�DQG�FRQVWUDLQWV�RI�WKH�
SUREOHP��06�(76�����$QDO\]H�GDWD�IURP�WHVWV�WR�GHWHUPLQH�VLPLODULWLHV�DQG�
GLIIHUHQFHV�DPRQJ�VHYHUDO�GHVLJQ�VROXWLRQV�WR�LGHQWLI\�WKH�EHVW�
FKDUDFWHULVWLFV�RI�HDFK�WKDW�FDQ�EH�FRPELQHG�LQWR�D�QHZ�VROXWLRQ�WR�EHWWHU�
PHHW�WKH�FULWHULD�IRU�VXFFHVV��06�(76�����'HYHORS�D�PRGHO�WR�JHQHUDWH�
GDWD�IRU�LWHUDWLYH�WHVWLQJ�DQG�PRGLILFDWLRQ�RI�D�SURSRVHG�REMHFW��WRRO��RU�
SURFHVV�VXFK�WKDW�DQ�RSWLPDO�GHVLJQ�FDQ�EH�DFKLHYHG�

06�36��(QHUJ\
06�36�����&RQVWUXFW��XVH��DQG�SUHVHQW�DUJXPHQWV�WR�VXSSRUW�WKH�FODLP�WKDW�
ZKHQ�WKH�NLQHWLF�HQHUJ\�RI�DQ�REMHFW�FKDQJHV��HQHUJ\�LV�WUDQVIHUUHG�WR�RU�
IURP�WKH�REMHFW�

3UDFWLFH�6WDQGDUGV�
Ɣ $VNLQJ�4XHVWLRQV�DQG�'HILQLQJ�3UREOHPV
Ɣ 'HYHORSLQJ�DQG�8VLQJ�0RGHOV
Ɣ $QDO\]LQJ�DQG�,QWHUSUHWLQJ�'DWD
Ɣ (QJDJLQJ�LQ�$UJXPHQW�IURP�(YLGHQFH

5HODWLRQVKLSV�DQG�&RQYHUJHQFHV�
03��DQG�(3���&RQVWUXFW�YLDEOH�DQG�YDOLG�DUJXPHQWV�DQG�
FULWLTXH�UHDVRQLQJ�RI�RWKHUV
(3���%XLOG�XSRQ�WKH�LGHDV�RI�RWKHUV�DQG�DUWLFXODWH�WKHLU�RZQ�
FOHDUO\�ZKHQ�ZRUNLQJ�FROODERUDWLYHO\�
03���8VH�DSSURSULDWH�WRROV�VWUDWHJLFDOO\

+LJK�
6FKRRO

+6�36��0RWLRQ�DQG�6WDELOLW\��)RUFHV�DQG�,QWHUDFWLRQV
+6�36�����3ODQ�DQG�FRQGXFW�DQ�LQYHVWLJDWLRQ�WR�SURYLGH�HYLGHQFH�WKDW�DQ�
HOHFWULFDO�FXUUHQW�FDQ�SURGXFH�D�PDJQHWLF�ILHOG�DQG�WKDW�D�FKDQJLQJ�
PDJQHWLF�ILHOG�FDQ�SURGXFH�DQ�HOHFWULF�FXUUHQW�

+6�36��(QHUJ\
+6�36�����'HVLJQ��EXLOG��DQG�UHILQH�D�GHYLFH�WKDW�ZRUNV�ZLWKLQ�JLYHQ�
FRQVWUDLQWV�WR�FRQYHUW�RQH�IRUP�RI�HQHUJ\�LQWR�DQRWKHU�IRUP�RI�HQHUJ\�

+6�(76��(QJLQHHULQJ�'HVLJQ
+6�(76�����'HVLJQ�D�VROXWLRQ�WR�D�FRPSOH[�UHDO�ZRUOG�SUREOHP�E\�EUHDNLQJ�
LW�GRZQ�LQWR�VPDOOHU�PRUH�PDQDJHDEOH�SUREOHPV�WKDW�FDQ�EH�VROYHG�WKURXJK�
HQJLQHHULQJ�

3UDFWLFH�6WDQGDUGV�
Ɣ $VNLQJ�4XHVWLRQV�DQG�'HILQLQJ�3UREOHPV
Ɣ 8VLQJ�0DWKHPDWLFDO�DQG�&RPSXWDWLRQDO�7KLQNLQJ
Ɣ 'HYHORSLQJ�DQG�8VLQJ�0RGHOV
Ɣ $QDO\]LQJ�DQG�,QWHUSUHWLQJ�'DWD
Ɣ (QJDJLQJ�LQ�$UJXPHQW�IURP�(YLGHQFH

5HODWLRQVKLSV�DQG�&RQYHUJHQFHV�
03��DQG�(3���&RQVWUXFW�YLDEOH�DQG�YDOLG�DUJXPHQWV�DQG�
FULWLTXH�UHDVRQLQJ�RI�RWKHUV
(3���%XLOG�XSRQ�WKH�LGHDV�RI�RWKHUV�DQG�DUWLFXODWH�WKHLU�RZQ�
FOHDUO\�ZKHQ�ZRUNLQJ�FROODERUDWLYHO\�
03���8VH�DSSURSULDWH�WRROV�VWUDWHJLFDOO\

0$7(5,$/6
Ɣ /HJR�:H'R�����NLW��KWWSV���HGXFDWLRQ�OHJR�

FRP�HQ�OHVL�HOHPHQWDU\�ZHGR���
Ɣ /DSWRS�IRU�6FUDWFK

Ɣ $VVRUWHG�UHF\FODEOHV
Ɣ &UDIW�DQG�GXFW�WDSH
Ɣ %DOOV

5HIHUHQFHV��
�1H[W�*HQHUDWLRQ�6FLHQFH�6WDQGDUGV��'&,�$UUDQJHPHQWV��
KWWS���ELW�O\�'&,B1*66�
��&KHXN��7����������5HODWLRQVKLSV�DQG�FRQYHUJHQFHV�DPRQJ�
WKH�PDWKHPDWLFV��VFLHQFH��DQG�(/$�SUDFWLFHV��5HILQHG�YHUVLRQ�
RI�GLDJUDP�FUHDWHG�E\�WKH�8QGHUVWDQGLQJ�/DQJXDJH�,QLWLDWLYH�
IRU�(/3�6WDQGDUGV��3DOR�$OWR��&$��6WDQIRUG�8QLYHUVLW\�KWWS�
��ELW�O\�'&,B1*66�
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7KH�EORFNV�DERYH�ZLOO�PDNH�WKH�SURJUDP�ZDLW�XQWLO�DQ�REMHFW�LV�
GHWHFWHG�QHDU�WKH�GLVWDQFH�VHQVRU��WKHQ�LW�ZLOO�WXUQ�RQ�WKH�PRWRU�
IRU���VHFRQGV�

7KH�IROORZLQJ�SURJUDP�LV�D�TXLFN�ZD\�WR�MXPS�LQ�DQG�HPEHG�
/(*2�:H'R�LQ�\RXU�GHVLJQ��,I�WKLV�SURJUDP�GRHV�QRW�TXLWH�PHHW�
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�/#%$-337�
�
:+$7��/RRNLQJ�IRU�ORZ�FRVW�VROXWLRQV�WR�DGGUHVV�WR�GLJLWDO�LQFOXVLRQ�DQG�
SURPRWH�FRPSXWHU�VFLHQFH"�/RRN�QR�IXUWKHU��WKH�UDVSEHUU\�SL�LV�KHUH��&KHFN�
RXW�WKLV�FUHGLW�FDUG�VL]H�FRPSXWHU�WKDW�UDQJHV�LQ�FRVW�IURP����������SOXV�D�OLWWOH�
H[WUD�IRU�\RXU�SHULSKHUDOV�DQG�\RXU�OXQFK�ER[�DQG�\RX�DUH�RQ�\RXU�ZD\�

<285�&+$//(1*(��([SORUH�KRZ�HDV\�LW�LV�WR�QDYLJDWH�WKH�3L�HQYLURQPHQW�
DQG�WU\�\RXU�KDQG�DW�D�OLWWOH�FRGLQJ�LQ�6FUDWFK�Y�����RU�3\WKRQ�

,1'(3(1'(17�$&7,9,7<

&$1�<28�
䚉 /DXQFK�6FUDWFK�

DQG�PDNH�D�
VKRUW�SURJUDP"

䚉 /DXQFK�3\WKRQ�
DQG�WU\�\RXU�
KDQG�DW�WKLV�WH[W�
EDVHG�SURJUDP"

+,17���
� *R�WR�WKH�6WDUW�0HQX��WRS�OHIW�FRUQHU��DQG�VHOHFW�3URJUDPPLQJ
� 8VH�WKH�VW\OXV�LI�\RXU�KDYH�WKDW�³DOO�WKXPEV´�IHHOLQJ
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�
D��*$*4
:+$7��7KH�/HJR�(9��0LQGVWRUP�NLW�LQFOXGHV�D�
SURJUDPPDEOH�³EULFN´��VHQVRUV��PRWRUV��DQG�D�YDULHW\�RI�
/HJR�SDUWV�GHVLJQHG�WR�FUHDWH�URERWV�WKDW�ZDON��WDON��WKLQN�
DQG�GR�DQ\WKLQJ�\RX�FDQ�LPDJLQH�

<285�&+$//(1*(��
&DQ�\RX�SURJUDP�WKH�
URERW�WR�SLFN�XS�WKH�
³FDUJR´��WUDQVSRUW�LW�
EDFN�WR�WKH�GURS�]RQH��
DQG�WKHQ�WKHQ�UHWXUQ�
WR�LW¶V�EDVH"

&$1�<28�
䚉 0DNH�LW�GR�D�YLFWRU\�GDQFH�DQG�RU�VRQJ"
䚉 ([WUD��H[WUD�FUHGLW��8VH�VHQVRUV�WR�FRPSOHWH�WKH�WDVN�

PRUH�HIILFLHQWO\"

,1'(3(1'(17�$&7,9,7<



/HVOH\�67($0���VWHDP�OHVOH\�HGX�������

�
D��*$*4
&RGH�+LQWV�

,1'(3(1'(17�$&7,9,7<

&RORU�6HQVRU�+LQW�

$OZD\V�VWDUW�ZLWK�
RQH�RI�WKHVH

7KHVH�QXPEHUV�
FRQWURO�WKH�VSHHG�RI�
WKH�OHIW�DQG�ULJKW�

PRWRUV��������WR�����

1XPEHU�RI�WLPHV�WKH�
WLUHV�ZLOO�URWDWH

7KH�VSHHG�RI�WKH�
JUDE�PRWRU
������WR�����

0RYH *UDE

1XPEHU�RI�PRWRU�
URWDWLRQV�

�+RZ�IDU�WR�VTXHH]H�

6RXQG7XUQ

'LUHFWLRQ�WR�WXUQ�
����� �6KDUS�OHIW
���� �6KDUS�ULJKW

1XPEHU�RI�WLPHV�WKH�
WLUHV�ZLOO�URWDWH

6SHHG�RI�WKH�PRWRUV��
������WR�����

8VH�WKLV�WR�VHOHFW�EHWZHHQ�
1RWHV�RU�7RQHV
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