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:KDW�DUH�1HXUDO�1HWZRUNV"������
DQG�ZK\�DP�,�ERWKHULQJ�WR�VWXG\�WKHP��DQ\ZD\"

&RQVLGHU�WUDGLWLRQDO��VHULDO�FRPSXWHUV���
Q �9RQ�1HXPDQQ��DUFKLWHFWXUHV
Q 6LQJOH��FRPSOH[�&38
Q 3URFHVVHV�RQH�LQVWUXFWLRQ�DW�D�WLPH
Q 2SHUDWHV�RQ�RQH�FKXQN�RI�GDWD�DW�D�WLPH
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0HWKRGV�WR�REWDLQ�JUHDWHU�SRZHU�LQ�VHULDO�FRPSXWHUV�
� ,QFUHDVH�WKH�VL]H�RI�PHPRU\�FKXQNV�RSHUDWHG�RQ��YHFWRU�SURFHVVLQJ�� 5HGXFH�LQVWUXFWLRQV�QHFHVVDU\�IRU�HDFK�FRPSXWDWLRQDO�WDVN��5,6&�DUFKLWHFWXUHV�� 3XPS�XS�WKH�FORFN�VSHHG��VXSHUFRPSXWHUV�� ,QFUHDVH�WKH�FRPSOH[LW\�RI�ZKDW
V�GRQH�SHU�FORFN�VWHS��PDWK�FRSURFHVVRUV�

3UREOHPV�ZLWK�VHULDO�FRPSXWDWLRQ
� OLPLWV�RI�SUDFWLFDO�VSHHG�XS�KDYH�QHDUO\�EHHQ�UHDFKHG� GHVSLWH�WKLV�IDFW��VHULDO�FRPSXWHUV�UHPDLQ�LQFDSDEOH�RI�PDQ\�YDOXDEOH�WDVNV

3DUDOOHO�&RPSXWHUV
� 0DQ\�9RQ�1HXPDQQ�VW\OH�FRPSXWHUV��RSHUDWLQJ�LQ�SDUDOOHO��DQG�WDONLQJ�WR�RQH�DQRWKHU�� $OWKRXJK�SDUDOOHOLVP�\LHOGV�VLJQLILFDQW�VSHHG�XS�RQ�VRPH�WDVNV�± FRPPXQLFDWLRQ�RYHUKHDG�EHFRPHV�D�SUREOHP± LW�DV�SURYHG�GLIILFXOW�WR�SDUDOOHOL]H�PDQ\�VHULDO�DOJRULWKPV

&RQVLGHU�REMHFW�UHFRJQLWLRQ
� LQ�DUELWUDU\��QRLV\�VHWWLQJV����



�

3DWWHUQ�5HFRJQLWLRQ�DQG���$UW�$SSUHFLDWLRQ 7DVNV�WKDW�GRQ
W�HDVLO\�\LHOG�WR�WUDGLWLRQDO�FRPSXWHUV�
� REMHFW�GHWHFWLRQ�LQ�FRPSOH[�HQYLURQPHQWV� FRQWURO�RI�FRPSOH[��WLPH�YDU\LQJ��V\VWHPV� KDQG�ZULWWHQ�FKDUDFWHU�DQG�V\PERO�UHFRJQLWLRQ� ODQJXDJH�XQGHUVWDQGLQJ� GLVWLQJXLVKLQJ�VLJQDOV�IURP�QRLVH� OHDUQLQJ�IURP�H[SHULHQFH� UHFRYHU\�IURP�GDPDJH

,QWHUHVWLQJO\����
� WKHVH�WDVNV�DUH�RI�WKH�VRUW�WKDW�OLYLQJ�RUJDQLVPV�VROYH�HDVLO\��LQ�VRPH�FDVHV��LQVWDQWDQHRXVO\�� 4��:K\"± $��0DJLF"± $��'LIIHUHQFHV�LQ�WKH�ZD\�FRPSXWDWLRQ�LV�SHUIRUPHG��KDUGZDUH�DQG�VRIWZDUH�

+DUGZDUH�DQG�VRIWZDUH�LQ�RUJDQLF�EUDLQV
� %UDLQV�DUH�FRPSRVHG�RI�PDQ\��VLPSOH�SURFHVVRUVRSHUDWLQJ�LQ�SDUDOOHORQ�ORWV�RI�VPDOO�SDFNHWV�RI�ORZ�OHYHO�GDWDDW�UHODWLYHO\�VORZ�VSHHGV����.K]�

$�:RUG�RI�&DXWLRQ�
� $UWLILFLDO�1HXUDO�6\VWHPV�DUH�YHU\�URXJK��SHUKDSV�LQFRUUHFW��PRGHOV�RI�/LYLQJ�1HXUDO�6\VWHPV�� +RZHYHU��GHVSLWH�SRVVLEOH�HUURUV�LQ�PRGHOLQJ�UHDO�QHXURQV��$16V�PD\�FRQWDLQ�LPSRUWDQW�IHDWXUHV�RI�DOO�PDVVLYHO\�SDUDOOHO�GLVWULEXWHG�FRPSXWLQJ�V\VWHPV�

7KH�6FDOH�RI�7KH�+XPDQ�%UDLQ�
� 7KH�KXPDQ�EUDLQ�FRQWDLQV�RQ�WKH�RUGHU�RI�D�WULOOLRQ�QHXURQV� 2Q�DYHUDJH��D�QHXURQ�KDV�RQ�WKH�RUGHU�RI��������V\QDSVHV��FRQQHFWLRQV�WR�RWKHU�QHXURQV����� *LYLQJ�RQ�WKH�RUGHU�RI����TXDGULOOLRQ�FRQQHFWLRQV�



�

3DUWV�RI�WKH�%UDLQ�
� &HUHEUDO�+HPLVSKHUH��+LJKHU�%UDLQ�)XQFWLRQV� 8SSHU�%UDLQ�6WHP��5HJXODWLRQ� 0LGGOH�%UDLQ�6WHP��9LVXDO�DQG�$XGLWRU\�5HIOH[HV� /RZHU�%UDLQ�6WHP��&ULWLFDO�5HIOH[HV

7KH�&HUHEUDO�+HPLVSKHUH
� ,V�DUUDQJHG�LQWR�GLVWLQFW����'�OD\HUV� 7KLV�VKHHW�OLNH�VWUXFWXUH�LV�GLYLGHG�LQWR�GLVWLQFW��OREHV��WKDW�UHODWH�WR�VSHFLILF�IXQFWLRQV�± )URQWDO�/REH��3ODQQLQJ± 3DULHWDO�/REH��$EVWUDFW�5HDVRQLQJ� 7HPSRUDO�/REH��$XGLWRU\�3URFHVVLQJ� 2FLSLWDO�/REH��9LVXDO�3URFHVVLQJ

1HXURQ�6WUXFWXUH�
� 1HXURQV�FRQVLVW�RI�± D�ERG\��WKH�VRPD���± D�VHW�RI�LQSXW�OLQHV��WKH�GHQGULWHV���DQG�± D�VLQJOH�RXWSXW�OLQH��WKH�D[RQ�

&RQQHFWLRQV
� 'HQGULWHV�VSUHDG�RXW�LQWR�D�WUHH�WKDW�UHFHLYHV�D�JUHDW�PDQ\�LQSXWV�IURP�D[RQV�RI�RWKHU�QHXURQV��WKURXJK�WHUPLQDOV��V\QDSVHV�� $[RQV�DUH�IURP�����PLFURPHWHUV�WR���PHWHU�ORQJ�

6\QDSVHV
� 6\QDSVHV�VHQG�HOHFWURFKHPLFDO�VLJQDOV�WKDW�DOWHU�WKH��DFWLYDWLRQ���SRWHQWLDO�RI�WKH�UHFHLYLQJ�QHXURQ� 7ZR�W\SHV�RI�V\QDSWLF�HIIHFWV�± ([FLWDWRU\�FRQQHFWLRQV��ZKLFK�UDLVH�SRWHQWLDO�DQG�SURPRWH�ILULQJ± ,QKLELWRU\�FRQQHFWLRQV��ZKLFK�ORZHUSRWHQWLDO�DQG�GLVFRXUDJH�ILULQJ

0HFKDQLVP�RI�1HXURQ�)LULQJ�
� ,Q�LWV�UHVW�VWDWH��D�V\QDSWLF�WHUPLQDO�LV�SHUPHDEOH�WR�SRWDVVLXP�LRQV��WKDW�IORZ�RXW�DQG�FUHDWH�D����P9�UHVWLQJ�SRWHQWLDO� $FWLYDWLRQ�EXLOGV�XS�DW�V\QDSWLF�WHUPLQDOV



�

)LULQJ«
� :KHQ�DFWLYDWLRQ��ZLWKLQ�D�FHUWDLQ�WLPH��SDVVHV�D�LQWHUQDOO\�GHILQHG�WKUHVKROG��WKH�PHPEUDQH�EHFRPHV�SHUPHDEOH�WR�SRWDVVLXP�LRQV��WKDW�IORZ�LQ�DQ�FUHDWH�D����P9�SXOVH��ZKLFK�LV�VHQW�GRZQ�WKH�D[RQ

1HXURQ�PHFKDQLVPV�FRQWLQXHG���
� $IWHU�WKH�SXOVH��.��LRQV�IORZ�RXW��FDXVLQJ�D�GURS�RI�SRWHQWLDO�EHQHDWK�WKH�UHVWLQJ�SRWHQWLDO� $IWHU��ILULQJ���WKH�QHXURQV�LQWHUQDO��SXPSV��UHWXUQ�LRQ�EDODQFH� 7KLV�LV�ZKHUH�WKH�QHXURQ�FRQVXPHV�HQHUJ\� 7KH�QHXURQ�WDNHV�DERXW�D�PLOOLVHFRQG�WR�EH�UHDG\�WR�ILUH�DJDLQ��6SHHG�RI���N+]��

$YRLGLQJ�$QWKURSRPRUSKLVP�
� :KDW�DUH�ORZHU�DQLPDO�EUDLQV�OLNH�� 5HIOH[�1HWV��LQ�DQLPDOV�OLNH�WKH�K\GUD± VHQVRUV�WR�QHXURQV�WR�PXVFOHV��QR�LQWHUFRQQHFW�� 3ULPLWLYH�$VVRFLDWLYH�1HWV��LQ�IODWZRUPV± LQWHUFRQQHFWV��QR�&16

6LPSOH�%UDLQV��FRQWLQXHG
� 3ULPLWLYH�&16V��LQ�HDUWKZRUPV± EXQGOHV�RQ�LQWHUFRQQHFWHG�QHXURQV�FHQWUDOL]HG� 3ULPLWLYH�GLIIHUHQWLDWHG�&16V�DQG�SHULSKHUDO�QHUYRXV�V\VWHPV��LQ�LQVHFWV± &16�DQG�316�FRQVLVW�RI�GLIIHUHQW�W\SHV�RIQHXURQV

1HXUDO�1HWZRUNV�DND�&RQQHFWLRQLVP�
� ,V�DQ�DWWHPSW�WR�JHW�PDFKLQHV�WR�GR�WKH�WDVNV�EUDLQV�GR�ZHOO��DQG�W\SLFDO�FRPSXWHUV�GR�SRRUO\��WKURXJK�DEVWUDFWLRQ�RI�ORZ�OHYHO�EUDLQ�IXQFWLRQ� ,V�DQ�DWWHPSW�WR�XQGHUVWDQG�EUDLQ�IXQFWLRQ�WKURXJK�VLPSOLILHG�FRPSXWHU�VLPXODWLRQ

1HXUDO�1HWZRUN�7HUPLQRORJ\�
� $UWLILFLDO��1HXURQV��DUH�DOVR�FDOOHG��1RGHV��RU��8QLWV�� 1RGHV�DUH�FRQQHFWHG�LQ��/D\HUV�� 2XWSXWV�RI�XQLWV�LQ�RQH�OD\HU�DUH�LQSXWV�WR�DQRWKHU�OD\HU� 8QLWV�FRPSXWH�D�VLPSOH�IXQFWLRQ��WKH��8QLW�)XQFWLRQ��RYHU�WKHUH�LQSXWV�WR�GHWHUPLQH�WKHUH�RXWSXW



�

7UDLQLQJ
� 5DWKHU�WKDQ�EHLQJ�SURJUDPPHG��PRVW�QHXUDO�QHWV�DUH�WUDLQHG� ,QSXWV�WR�HDFK�QRGH�DUH�DVVLJQHG��ZHLJKWV�� ,Q�WUDLQLQJ��H[DPSOHV�RI�FRUUHFW�LQSXW�RXWSXW�EHKDYLRU�DUH�SURYLGHG�WR�WKH�QHWZRUN

0RUH�7UDLQLQJ
� :HLJKWV�DUH�DGMXVWHG�E\�D�OHDUQLQJ�DOJRULWKP�WR�EULQJ�QHWZRUN�EHKDYLRU�LQ�OLQH�ZLWK�WKH�EHKDYLRU�LQGLFDWHG�E\�H[DPSOHV� ,W�LV�KRSHG�WKDW�WKH�QHWZRUN�ZLOO��JHQHUDOL]H��IURP�WKH�H[DPSOHV�WR�EURDGO\�DFFXUDWH�EHKDYLRU�

,PSOHPHQWLQJ�1HXUDO�1HWZRUNV
� 0RVW�11V�DUH�LPSOHPHQWHG�LQ�GLJLWDO�VLPXODWRUV�RQ�VHULDO�FRPSXWHUV� +RZHYHU��11V�DUH�XOWLPDWHO\�EHVW�LPSOHPHQWHG�RQ�VSHFLDO�SXUSRVH�KDUGZDUH± 'LJLWDO�11�FKLSV��FXUUHQWO\�DYDLODEOH��ZLWK�VRPH�VL]H�DQG�VSHHG�OLPLWDWLRQV�± $QDORJ�11V��\LHOGLQJ�DQDORJ�VSHHG�

0RUH�7HUPLQRORJ\
� 6XSHUYLVHG�/HDUQLQJ± /HDUQLQJ�ZLWK�D�WHDFKHU�WKDW�SURYLGHV�VROYHG�H[DPSOHV� 5HLQIRUFHPHQW�/HDUQLQJ± /HDUQLQJ�ZLWK�D�WHDFKHU�WKDW�SURYLGHV�RQO\�UHZDUGV�DQG�SXQLVKPHQW� 8QVXSHUYLVHG�/HDUQLQJ± /HDUQLQJ�ZLWKRXW�D�WHDFKHU��LQWHUQDOO\�GHILQHG�JRDOV�

1H[W�7LPH�
� *LYHQ�QHXURQV�DV�ELQDU\��WHPSRUDO�FRPSXWDWLRQDO�GHYLFHV��KRZ�GR�ZH�SHUIRUP�XVHIXO�FRPSXWDWLRQV�ZLWK�D�JURXS�RI�WKHP"± 0F&XOORJK�3LWWV�1HXURQ�0RGHOV� +RZ�GR�1HXUDO�1HWV�/HDUQ"± +HEELDQ�ZHLJKW�DGMXVWPHQW� 2XU�ILUVW�³UHDO´�QHXUDO�QHW�± SHUFHWURQV


