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7KH�UHFHQW�: RUOG
V�� � �%HVW�+RWHOV�OLVW�UHYHDOHG�PRUH�WKDQ�UDQNLQJV��LW�H[ SRVHG�D�VKLIW�LQ�ZKDW�WKH�ZRUOG�QRZ�FDOOV�OX[ XU\ �
7KH�OHDGHUV��&DSHOOD�%DQJNRN��5RVHZRRG�+RQJ�. RQJ��3DVVDODFTXD�&RPR��DUH�QRW�GHILQHG�E\ �DUFKLWHFWXUH�RU�DPHQLWLHV�
7KH\ �VXFFHHG�EHFDXVH�WKH\ �IHHO�OLNH�VRPHWKLQJ��LQWLPDWH�QDUUDWLYHV�RI�SODFH��HPSDWK\ ��DQG�TXLHW�SUHFLVLRQ�

$W�WKH�KLJKHVW�OHYHO��kWKH�RIIHUy�QR�ORQJHU�GLIIHUHQWLDWHV��( YHU\ �FRQWHQGHU�DOUHDG\ �GHOLYHUV�0 LFKHOLQ�OHYHO�GLQLQJ��ZRUOG�FODVV
VSDV��IODZOHVV�VHUYLFH�
7KH�QHZ�FRPSHWLWLRQ�LV�SKLORVRSKLFDO���DERXW�YDOXHV��DOLJQPHQW�DQG�VHQVRU\ �FRKHUHQFH�

* XHVWV�UHPHPEHU�QRW�ZKDW�WKH\ �FRQVXPHG��EXW�KRZ�WKH\ �IHOW��QRW�WKH�IHDWXUHV��EXW�WKH�PHDQLQJ�
)URP�WKLV�QHZ�EHQFKPDUN�HPHUJH�ILYH�WUXWKV�RI�HQGXULQJ�KRVSLWDOLW\ �

�(�µ�Ò�È�º�‹�Ö�†�Ò�¡�º�µ�I��
�L�È�•�‹�¡�†�Ò�¡�á�•�I�' �º�Ì�Å�¡�Ò�y�®�¡�Ò�è�I�¡�µ�I�y�I�S� �¡�›�Ò�¡�µ�œ�I�i �º�È�®�‹��

�Y� �•�I�� �º�µ�Ò�•�ç�Ò�I�A�›�I�� �•�Ì�¡�È�•�I��

� �( P RWLRQDO�UHVRQDQFH�	 �VWRU\ WHOOLQJ���+RWHOV�WKDW�HYRNH�IHHOLQJ�EHIRUH�WKH\ �H[ SODLQ�IXQFWLRQ�
� �,GHQWLW\ �	 �FXOWXUDO�DXWKHQWLFLW\ ���( [ SHULHQFHV�LQVHSDUDEOH�IURP�WKHLU�ODQGVFDSH�RU�FLW\ �
� �3HUVRQDO�FRQQHFWLRQ�	 �FXUDWLRQ���$QWLFLSDWLRQ�DV�HPRWLRQDO�LQWHOOLJHQFH��QRW�SURFHGXUH�
� �$ HVWKHWLF�	 �DUFKLWHFWXUDO�KDUP RQ\ ���' HVLJQ�VR�FRKHUHQW�LW�GLVDSSHDUV�LQWR�FRPIRUW�
� �6XVWDLQDELOLW\ �DV�TXLHW�OX[ XU\ ���,QWHJULW\ �SUDFWLFHG��QRW�SHUIRUPHG�

7RJHWKHU�WKHVH�VLJQDOV�VKRZ�D�PLJUDWLRQ�RI�OX[ XU\ �IURP�RSXOHQFH�WR�HPSDWK\ ���IURP�VSHFWDFOH�WR�VRXO�
$VLD�QRZ�OHDGV�EHFDXVH�LWV�KRVSLWDOLW\ �SKLORVRSKLHV��RP RWHQDVKL��7KDL�JUDFH��%DOLQHVH�VHUHQLW\ ��ZHUH�DOZD\V�URRWHG�LQ
HPRWLRQDO�OLWHUDF\ �
7KH�PDUNHW�QR�ORQJHU�UHZDUGV�WKH�ORXGHVW�VWDWHPHQW��EXW�WKH�FDOPHVW�FRQILGHQFH�

&UHVFHQW�3DUWQHU�ZDV�IRXQGHG�RQ�WKDW�VDPH�UHDOL]DWLRQ�
2 XU�4 ' 5,š �V\VWHP�TXDQWLILHV�ZKDW�WKH�EHVW�KRWHOV�LQWXLWLYHO\ �OLYH��WKH�DOLJQPHQW�EHWZHHQ�GDWD�DQG�GHVLUH�
: H�WUDQVODWH�IRUHVLJKW�LQWR�HPRWLRQ��HQVXULQJ�WKDW�JURZWK�PRGHOV��SULFLQJ��DQG�GHVLJQ�GHFLVLRQV�FDUU\ �WKH�VDPH�FRPSRVXUH
JXHVWV�QRZ�H[ SHFW�IURP�ZRUOG�FODVV�KRVSLWDOLW\ �

7KLV�GRFXPHQW�LV�RXU�FRQWULEXWLRQ�WR�WKDW�GLDORJXH��D�IUDPHZRUN�IRU�WXUQLQJ�SUHGLFWLYH�LQWHOOLJHQFH�LQWR�HPRWLRQDO�HTXLW\ ��DQG
PHDVXUDEOH�SHUIRUPDQFH�LQWR�IHOW�YDOXH�

�i �  �•�È�•�I�� �È�•�Ì�†�•�µ�Ò�I���µ�Ò�•�È�Ì�I�Ò� �•�I�S�Ò�º�È�è

7KLV�UHGHILQLWLRQ�RI�OX[ XU\��DZD\�IURP�IHDWXUHV�DQG�WRZDUG�IHHOLQJ��LV�SUHFLVHO\�ZKHUH�&UHVFHQW
RSHUDWHV��TXDQWLI\LQJ�GHVLUH�VR�OHDGHUV�FDQ�GHVLJQ�IRU�UHVRQDQFH��QRW�QRLVH�
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%XVLQHVV�&DVH�� �����
+ RVSLWDOLW\ �5HSRVLWLRQLQJ��
%RXWLTXH�UHVWDXUDQW�UHSRVLWLRQHG�LQWR�D�QHZ
GLQLQJ�VHJPHQW

4 ' 5 ,�9 DOLGDWLRQ�' URYH�
� ¨ �UHYHQXH�XSOLIW�LQ�RQH�TXDUWHU�
� � � � � �YLVLWRUV�\ �R�\
� ¨ �UHYHQXH�DIWHU�� �\HDU�
1 DWLRQDO�$ZDUG�5HFRJQLWLRQ

* RDO� �� $FFHOHUDWH�WRS�OLQH�SHUIRUPDQFH�E\ �GHWHFWLQJ� �HPHUJLQJ�GHPDQG�DQG�YDOLGDWH�JURZWK�K\SRWKHVHV�EHIRUH�FDSLWDO�LV
FRPPLWWHG�

2 Z QHU�&KDOOHQJH� ��2 ZQHUV�DQG�RSHUDWRUV�RIWHQ�FKDVH�JURZWK�WKURXJK�LQWXLWLRQ�RU�VHDVRQDO�SDWWHUQV��PLVVLQJ�WKH�HDUO\
VLJQDOV�RI�PDUNHW�GHVLUH���

2 XU� $ SSURDFK� �� 4 ' 5,š � LGHQWLILHV� YHULILHG� GHPDQG� DQG� HPRWLRQDO� GULYHUV�� � WUDQVIRUPLQJ� GLJLWDO� EHKDYLRXU� DQG� PDUNHW
VLJQDOV� LQWR� UHYHQXH� VWUDWHJLHV� JURXQGHG� LQ� JXHVW� LQWHQW�� : H� FRPELQH� GHPDQG� VHQVLQJ�� G\QDPLF� SULFLQJ�� DQG� YDOXH�FKDLQ
RSWLPLVDWLRQ�WR�FRQYHUW�IRUHVLJKW�LQWR�FRPPHUFLDO�FODULW\ �

2 XWFRP H�� 9DOLGDWHG�� KLJK�FRQYLFWLRQ� JURZWK� VWUDWHJLHV� WKDW� VFDOH� SUHGLFWDEO\ �� HQKDQFH� JXHVW� DFTXLVLWLRQ�� DQG� LQFUHDVH
VXVWDLQDEOH�SURILWDELOLW\ �

5HYHQXH�* URZ WK�	 �0 DUNHW�( [ SDQVLRQ����

%XVLQHVV�&DVH�� �����
0 HGLFDO�&HQWHU�� �%DQN�9 DOLGDWHG�0 RGHO
&UHVFHQW�VWUXFWXUHG�D�� � � ¢�SHGLDWULF�DQG�IDPLO\ �FDUH�SODWIRUP�EXLOW�RQ�YDOLGDWHG�UHFXUULQJ�GHPDQG�
&UHVFHQW
V� SLWFK� GHFN� DQG� ILQDQFLDO� PRGHO�� D� PDMRU� 6ZLVV� EDQN� DSSURYHG� XQVHFXUHG� ILQDQFLQJ� �a&+ ) � � � � � N�
FRYHULQJ� DOO� &DS( [ � DQG� LQLWLDO� RSHUDWLRQV�� FRQILUPLQJ� WKH� SURMHFW
V� EDQNDELOLW\ �� FUHGLELOLW\ �� DQG� GH�ULVNHG� FDSLWDO
VWUXFWXUH�

&RQFOXVLRQ��
7KHVH�PLOHVWRQHV�GHPRQVWUDWHV�&UHVFHQW
V�LQWHJUDWHG��EDQN�YDOLGDWHG��DQG�VFDODEOH�PRGHO��IURP�PDUNHW�DQDO\WLFV�WR
LQYHVWRU�PDWHULDOV��GHVLJQHG�IRU�UHSOLFDWLRQ�DFURVV�UHJLRQV�DQG�VHUYLFH�VHFWRUV�

,W�UHLQIRUFHV�&UHVFHQW
V�DELOLW\ �WR�GHVLJQ��PRGHO��DQG�SRVLWLRQ�YHQWXUHV�WKDW�DWWUDFW�ERWK�GHEW�DQG�HTXLW\ �SDUWQHUV
WKURXJK�GDWD�GULYHQ�FUHGLELOLW\ ��LQVWLWXWLRQDO�JUDGH�H[ HFXWLRQ�DQG�ODVWLQJ�WUXVW��
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%XVLQHVV�&DVH�� �����
&DHVDUV�3DODFH�� / DV�9 HJDV� ���+ DUYDUG�%XVLQHVV�6FKRRO��
' XULQJ�WKH�+DUYDUG�%XVLQHVV�$QDO\WLFV�3URJUDP��RXU�IRXQGHU�DQDO\ ]HG�D�OLYH�&DHVDUV�3DODFH�FDVH�
8 VLQJ� PXOWLSOH�UHJUHVVLRQ� IRUHFDVWLQJ� WKDW� LQFRUSRUDWHG� VHDVRQDOLW\ � DQG� WUHQG� YDULDEOHV�� WKH� PRGHO� DQWLFLSDWHG
GHPDQG�DQG�SULFH�VHQVLWLYLW\ �
&RQILGHQFH�LQWHUYDO�SULFLQJ�GHOLYHUHG�PHDVXUDEOH�XSOLIW�LQ�RFFXSDQF\ �DQG� \LHOG�SUHFLVLRQ�GXULQJ�YRODWLOH�SHULRGV�
RSWLPL]LQJ�RQ�VLWH�VWDIILQJ�ZKLOH�SUHVHUYLQJ�RSWLPDO�JXHVW�H[ SHULHQFH�

2 SHUDWLRQDO� &KDOOHQJH� �� ,Q�KRVSLWDOLW\ ��SHUIRUPDQFH�LV�UK\WKP��VWDIILQJ��SULFLQJ��DQG�JXHVW�VDWLVIDFWLRQ�PRYH
WRJHWKHU��: KHQ�WKH\ �IDOO�RXW�RI�V\QF��PDUJLQV�HURGH

2 XU�$ SSURDFK� �� : H�XVH�SUHGLFWLYH�DQDO\WLFV�WR�EDODQFH�SULFH�SUHFLVLRQ�ZLWK�JXHVW�SHUFHSWLRQ��SURWHFWLQJ�UDWH
LQWHJULW\ � ZKLOH� RSWLPLVLQJ� \LHOG� DQG� RFFXSDQF\ �� 5HJUHVVLRQ�EDVHG� IRUHFDVWLQJ�� FRQILGHQFH�LQWHUYDO� SULFLQJ�� DQG
G\QDPLF�UDWH�PDQDJHPHQW�UHGXFH�OHDNDJH�DQG�DPSOLI\ �5HY3$5�

%XVLQHVV�&DVH�� �����
&UHVFHQW�+ RVSLWDOLW\ �3RUWIROLR��6Z LW] HUODQG�
&UHVFHQW� GHSOR\HG� 4 ' 5,š � DFURVV� KRVSLWDOLW\ � DVVHWV� WR� FDSWXUH� GLUHFW� GHPDQG� VLJQDOV� DQG� FRQYHUW� WKHP� LQWR
ERRNLQJV�WKURXJK�RZQHG�FKDQQHOV��UHGXFLQJ�GHSHQGHQF\ �LQ�H[ WHUQDO�ERRNLQJ�SODWIRUPV�E\ �� � � �
7KLV� VKLIWHG� WKH� PRGHO� IURP� WKLUG�SDUW\ � GHSHQGHQF\ � WR� kFRQWUROOHGy� RPQL�FKDQQHO� SUHVHQFH�� VWUHQJWKHQLQJ� WKH
GLUHFW�UHYHQXH�PL[ �DQG�FUHDWLQJ�D�UHSOLFDEOH�( %,7' $ �H[ SDQVLRQ�IUDPHZRUN�DFURVV�SURSHUWLHV�

&RQFOXVLRQ��
7KHVH�SURMHFWV�FRQILUP�&UHVFHQW
V�DELOLW\ �WR�FRQYHUW�GDWD�LQWR�RSHUDWLQJ�OHYHUDJH�

%\ �HPEHGGLQJ�SUHGLFWLYH�GLVFLSOLQH�LQWR�GD\ �WR�GD\ �PDQDJHPHQW��&UHVFHQW�FUHDWHV�VFDODEOH��KLJK�PDUJLQ�SODWIRUPV
WKDW�SHUIRUP�ZLWK�WKH�SUHFLVLRQ�RI�DQDO\WLFV�GULYHQ�HQWHUSULVHV�DQG�WKH�UHVLOLHQFH�RI�LQVWLWXWLRQDO�DVVHWV�

2 XWFRP H���2 SHUDWLRQDO�FDOP�DQG�PHDVXUDEOH�FRQWURO��SUHGLFWLYH�GLVFLSOLQH�GHOLYHUV�WKH�VHUHQLW\ �RI�IRUHVLJKW�HYHQ
LQ�YRODWLOH�VHDVRQV�

2 SHUDWLRQDO�( IILFLHQF\ �	 �0 DUJLQ�( [ SDQVLRQ��	 ��
* RDO���6WUHQJWKHQ�SURILWDELOLW\ �DQG�FDVK�IORZ�UHVLOLHQFH�E\ �HPEHGGLQJ�SUHGLFWLYH�GLVFLSOLQH�LQWR�RSHUDWLRQV�
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%XVLQHVV�&DVH�� �����
0 HGLFDO�&DUH�&HQWHU���3UHGLFWLYH�9 DOLGDWLRQ�	 �) LQDQFLQJ�&RQILGHQFH
&UHVFHQW� DSSOLHG� LWV� PRGHOLQJ� FDSDELOLW\ � WR� TXDQWLI\ � DQG� VLPXODWH� WKH� PHGLFDO� FHQWHU� RSHUDWLRQDO� DQG� ILQDQFLDO
RXWFRPHV�GXULQJ�WKH�SODQQLQJ�DQG�UHYLHZ�SKDVH�
7KLV� SUHGLFWLYH� IUDPHZRUN� GHPRQVWUDWHG� WKH� SURMHFW
V� EDQNDELOLW\ � DQG� FRQWUROOHG� ULVN� SURILOH�� HQDEOLQJ� WKH
DSSURYDO�RI�DQ�kXQVHFXUHG�FUHGLW�OLQHy�FRYHULQJ�DOO�&DS( [ �DQG�HDUO\ �RSHUDWLRQV�
%\ �YDOLGDWLQJ�UHYHQXH��XWLOL]DWLRQ��DQG�ULVN�VHQVLWLYLW\ �EHIRUH�ODXQFK��&UHVFHQW�WUDQVIRUPHG�DQDO\WLFDO�SUHFLVLRQ�LQWR
ILQDQFLDO�FRQILGHQFH�DQG�LQVWLWXWLRQDO�OHYHUDJH��SURYLQJ�WKDW�SUHGLFWLYH�PRGHOLQJ�FDQ�GLUHFWO\ �XQORFN�FDSLWDO�

2 Z QHU�3HUVSHFWLYH� ��)RU�KRWHO�LQYHVWRUV�DQG�SULYDWH�HTXLW\ �JURXSV��FDSLWDO�SDFLQJ�GHILQHV�UHVLOLHQFH��4 ' 5,š
DOLJQV�LQYHVWPHQW�ZLWK�SURYHQ�PDUNHW�WUDFWLRQ��IXQGLQJ�ZKDW�JXHVWV�DOUHDG\ �GHVLUH�

2 XU� $ SSURDFK� �� : H� DSSO\ � SUHGLFWLYH� PRGHOLQJ�� VFHQDULR� WHVWLQJ�� DQG� PDUNHW�VLJQDO� IRUHFDVWLQJ� WR� WUDQVODWH
GHPDQG�LQWHOOLJHQFH�LQWR�ILQDQFLDO�FRQILGHQFH��( YHU\ �DOORFDWLRQ�EHFRPHV�D�VWDWLVWLFDOO\ �VXSSRUWHG�DFW�RI�DQWLFLSDWLRQ
UDWKHU�WKDQ�UHDFWLRQ�

6WUDWHJLF�1 RWH��
0 DUNHWLQJ�9 LVLELOLW\ �DV�&DSLWDO�/ HYHUDJH
%HFDXVH�4 ' 5,š �GHWHFWV�GHPDQG�EHIRUH�LW�VXUIDFHV��LW�DOVR�JXLGHV�PDUNHWLQJ�DOORFDWLRQ�DQG�GLJLWDO�YLVLELOLW\ �
%\ � IRUHFDVWLQJ� LQWHQW� FXUYHV�� &UHVFHQW� IURQW�ORDGV� H[ SRVXUH� ZKHUH� FRQYHUVLRQ� SUREDELOLW\ � LV� KLJKHVW�� WXUQLQJ
PDUNHWLQJ� EXGJHWV� LQWR� D� SUHGLFWLYH� LQYHVWPHQW� LQVWUXPHQW� UDWKHU� WKDQ� D� UHDFWLYH� H[ SHQVH�� 7KLV� VDPH� SULQFLSOH
DSSOLHV� WR� FDSLWDO� DOORFDWLRQ�� HQVXULQJ� WKDW� HYHU\ � FHQW� IROORZV� VWDWLVWLFDOO\ � YDOLGDWHG� GHPDQG�� HQKDQFLQJ� FDSLWDO
HIILFLHQF\ �DQG�LPSURYLQJ�RYHUDOO�,55�

&RQFOXVLRQ��
7KLV�SLOODU�GHPRQVWUDWHV�&UHVFHQW
V�WUDQVLWLRQ�IURP�DQDO\WLFV�GULYHQ�RSHUDWRU�WR�GDWD�LQIRUPHG�FDSLWDO�DOORFDWRU�
�%\ �OLQNLQJ�SUHGLFWLYH�IRUHVLJKW�ZLWK�GLVFLSOLQHG�LQYHVWPHQW�SDFLQJ��&UHVFHQW�HQVXUHV�WKDW�JURZWK��ULVN��DQG�FDSLWDO
IORZ� LQ� XQLVRQ�� FUHDWLQJ� DVVHWV� WKDW� SHUIRUP� ZLWK� LQVWLWXWLRQDO� SUHFLVLRQ� DQG� FDSLWDO� VWUXFWXUHV� WKDW� VFDOH� ZLWK
FRQILGHQFH�

2 XWFRP H�� 7KLV� GLVFLSOLQH� RSWLPL]HV� FDSLWDO� SDFLQJ�� LPSURYHV� ,55�� DQG� UHGXFHV� GRZQVLGH� H[ SRVXUH�� DGYDQFLQJ
WLPH�WR�YDOXH�ZLWK�HYLGHQFH��QRW�DVVHUWLRQ�
( YHU\ � DOORFDWLRQ� GHFLVLRQ� EHFRPHV� D� VWDWLVWLFDOO\ � VXSSRUWHG� LQYHVWPHQW�� LQFUHDVLQJ� FHUWDLQW\ � DQG� SURWHFWLQJ
GRZQVLGH�YDOXH�

5LVN�0 LWLJDWLRQ�	 �&DSLWDO�' LVFLSOLQH�
 ��
* RDO���$OLJQ�FDSLWDO�GHSOR\PHQW�ZLWK�YHULILHG�GHPDQG�WR�LPSURYH�LQYHVWPHQW�SHUIRUPDQFH�DQG�UHGXFH�H[ SRVXUH�
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%XVLQHVV�&DVH�� �����
+ RVSLWDOLW\ �5HSRVLWLRQLQJ��7 XUQLQJ�3UHGLFWLYH�,QVLJKW�LQWR�3UHP LXP �%UDQG�9 DOXH
+RVSLWDOLW\ � 5HSRVLWLRQLQJ� ‹ � 7XUQLQJ� 3UHGLFWLYH� ,QVLJKW� LQWR� 3UHPLXP� %UDQG� 9DOXH�� %\ � WUDQVODWLQJ� IRUHVLJKW� LQWR� EUDQG
DUFKLWHFWXUH�DQG�QDUUDWLYH��&UHVFHQW�3DUWQHU�KHOSHG�UHSRVLWLRQ�D�OHJDF\ �YHQXH�LQWR�DQ�DZDUG�ZLQQLQJ�FRQFHSW�‹ �SURYLQJ�WKDW
GDWD�FDQ�LQVSLUH�GHVLJQ�

&KDOOHQJH���0 DQ\ �KLJK�SHUIRUPLQJ�SURSHUWLHV�IDLO�WR�DFKLHYH�IXOO�YDOXDWLRQ�EHFDXVH�WKH\ �ODFN�D�TXDQWLILDEOH�SURRI�RI�VFDODELOLW\
RU�D�FOHDU�VWUDWHJLF�QDUUDWLYH�

2 XU�$ SSURDFK���4 ' 5,š �FRQYHUWV�SUHGLFWLYH�LQVLJKW�LQWR�LQYHVWRU�JUDGH�DQG�EUDQG�UHVRQDQW�PHWULFV�‹ �,55��1 39��PDUJLQ
UHVLOLHQFH��DQG�JXHVW�HQJDJHPHQW�UDWLRV�‹ �YDOLGDWHG�WKURXJK�EHKDYLRXUDO�DQG�ILQDQFLDO�GDWD�

&RQFOXVLRQ��
3LOODU�� �FRPSOHWHV�&UHVFHQW
V�YDOXH�FUHDWLRQ�F\FOH�E\ �OLQNLQJ�DQDO\WLFV�WR�SHUFHSWLRQ�‹ �DQG�SHUFHSWLRQ�WR�UHDOL]HG�FDSLWDO�
� ,W� WUDQVIRUPV� RSHUDWLRQDO� SUHFLVLRQ� LQWR� PDUNHW� FRQILGHQFH�� HQVXULQJ� WKDW� &UHVFHQW�VWUXFWXUHG� YHQWXUHV� DUH� QRW� RQO\ � KLJK�
SHUIRUPLQJ�EXW�DOVR�KLJKO\ �YDOXHG�
� 7KURXJK� SUHGLFWLYH� PHWULFV�� GLVFLSOLQHG� VWRU\WHOOLQJ�� DQG� VWUDWHJLF� WLPLQJ�� &UHVFHQW� FRQYHUWV� GDWD�GULYHQ� H[ HFXWLRQ� LQWR
LQVWLWXWLRQDO�JUDGH�RXWFRPHV�‹ �DVVHWV�WKDW�PDUNHWV�UHZDUG�ZLWK�SUHPLXP�PXOWLSOHV�DQG�DFFHOHUDWHG�OLTXLGLW\ �

2 XWFRP H��: KHUH�DQDO\WLFV�HQG��UHVRQDQFH�EHJLQV��FRQYHUWLQJ�IRUHVLJKW�LQWR�ILQDQFLDO�DQG�HPRWLRQDO�HTXLW\ �

6WUDWHJLF�3RVLWLRQLQJ�	 �( [ LW�5HDGLQHVV�

* RDO���7UDQVODWH�RSHUDWLRQDO�H[ FHOOHQFH�DQG�SUHGLFWLYH�LQVLJKW�LQWR�SUHPLXP�EUDQG�DQG�DVVHW�YDOXDWLRQ�

' HVSLWH�WKH�VWURQJ�UHVXOWV�DQG�WHFKQLFDO�DQDO\VLV�JURXQGHG
LQ�WKHP��RQH�TXHVWLRQ�UHPDLQV����
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$ W�&UHVFHQW��ZH�KDYH�PDVWHUHG�GDWD��RSWLPLVHG�V\VWHPV��DQG�GHOLYHUHG�PHDVXUDEOH�UHVXOWV�
7KH�RXWFRPHV�FDPH�QDWXUDOO\ ��FRQVLVWHQW��VXVWDLQDEOH��FRPSRXQGLQJ�

<HW�EHQHDWK�HYHU\ �VXFFHVV��D�TXHVWLRQ�EHJDQ�WR�VXUIDFH�

7 + ( �0 ,66,1 * �/ $ <( 5 ���%( 7 : ( ( 1 �' $ 7 $ �$ 1 ' �' ( 6,5 (

,I�SHUIRUPDQFH�IHOW�HIIRUWOHVV��ZKDW�ZDV�WUXO\�GULYLQJ�LW"
&RXOG�QXPEHUV�DORQH�H[ SODLQ�UHVXOWV�WKDW�VHHPHG�DOPRVW�LQWXLWLYH"

$ V�+ DUYDUG�3URIHVVRU�* HUDOG�=DOWP DQ�REVHUYHG�
k1LQHW\�ILYH�SHUFHQW�RI�RXU�GHFLVLRQV�RFFXU�LQ�WKH�VXEFRQVFLRXV�y

7 KH�5HIOHFWLYH�4 XHVWLRQ��

: H�UHDOLVHG�WKDW�VRPHWKLQJ�GHHSHU�ZDV�PRYLQJ�EHQHDWK�WKH�PRGHOV�
�D�KXPDQ�FXUUHQW�WKDW�GDWD�FRXOG�UHYHDO�EXW�QRW�GHILQH�

' DWD�KHOSV�XV�XQGHUVWDQG�ZKDW�SHRSOH�GR�RU�ZDQW�
HP RWLRQ�UHYHDOV�ZK\ �WKH\ �GR�LW�
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7 KH�5HDOLVDWLRQ��7 KH�DQVZ HU��

: LWKLQ�HYHU\ �VXFFHVV��WKHUH�ZDV�D�VLJQDO�EH\RQG�WKH�VSUHDGVKHHW�
D�PRPHQW�WKDW�GDWD�DORQH�FRXOG�QRW�H[ SODLQ�

: H�UHFRJQL]HG�WKDW�HDFK�SLOODU�FDUULHG�LWV�RZ Q�HP RWLRQDO�XQGHUWRQH�
: H�ZHUH�QRW�RQO\ �P RGHOOLQJ�GHP DQG�RU�IRUHFDVWLQJ�JURZWK��
EXW�HYHU\ �DQDO\WLFDO�VXFFHVV�ZDV��LQ�WUXWK��DQ�HP RWLRQDO�WUDQVODWLRQ�

4 XLHWO\ ��ZH�ZHUH�EXLOGLQJ�D�EULGJH�EHWZ HHQ�GDWD�DQG�GHVLUH�‹
EHWZHHQ�WKH�PHDVXUDEOH�DQG�WKH�PHPRUDEOH�

7KLV�LV�ZKHUH�IRUHVLJKW�OHDUQV�WR�IHHO��
7KLV�LV�ZKHUH�UHVRQDQFH�EHJLQV�
: H�ZHUH�JLYLQJ�VWUXFWXUH�WR�IHHOLQJ�

&\ULO�3LFDUG���)RXQGHU��	 �&( 2
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: KHUH�SHUIRUPDQFH�PHHWV�SHUFHSWLRQ��HDFK�SLOODU�DFTXLUHV�DQ�HPRWLRQDO�ORJLF�

3HUIRUP DQFH�LV�P HDVXUDEOH��3HUFHSWLRQ�LV�IHOW�
%HWZHHQ�WKH�WZR�OLHV�HPRWLRQ��WKH�LQYLVLEOH�DUFKLWHFWXUH�WKDW�JLYHV�GDWD�PHDQLQJ�
( DFK�SLOODU�RI�YDOXH�FUHDWLRQ�FDUULHV�LWV�RZQ�HPRWLRQDO�FXUUHQW��D�IUHTXHQF\ �ZKHUH�SUHFLVLRQ�DQG�SHUFHSWLRQ�PHHW�

7KURXJK�kWKH�SULVP�RI�HPRWLRQy��FROG�DQDO\WLFDO�VXFFHVV�EHFRPHV�D�VWXG\ �RI�KXPDQ�EHKDYLRXU��ZKHUH�QXPEHUV�UHYHDO�QRW�MXVW
SDWWHUQV��EXW�SXUSRVH��* LYLQJ�XV�D�VHFRQG�OHFWXUH�RI�WKH�� �3LOODUV�RI�9DOXH�&UHDWLRQ��

7 KH�( P RWLRQDO�8 QGHUFXUUHQW�RI�9 DOXH�&UHDWLRQ�

3LOODU�� ��
5HYHQXH�* URZ WK�	 �0 DUNHW�( [ SDQVLRQ�� �4 XDQWLI\ LQJ�' HVLUH�DQG�&HUWDLQW\

* URZWK�EHJLQV�ZLWK�XQGHUVWDQGLQJ�GHPDQG��\HW�WKH�GHHSHU�LQVLJKW�OLHV�LQ�NQRZLQJ�ZK\ �SHRSOH�GHVLUH�
4 XDQWLILFDWLRQ�JUDQWV�OHDGHUV�WKH�VHUHQLW\ �RI�IRUHVLJKW���WKH�FRQILGHQFH�WR�DFW�EHIRUH�WKH�QRLVH�RI�GRXEW�
,W�LV�FRPSRVXUH��WKH�TXLHW�DVVXUDQFH�WKDW�GHFLVLRQV�DUH�GHOLEHUDWH��QRW�UHDFWLYH��DQG�LQ�WKDW�FDOP��FOLHQWV�IHHO�XQGHUVWRRG�

3LOODU�,,��
2 SHUDWLRQDO�( IILFLHQF\ �	 �0 DUJLQ�5HVLOLHQFH�� �7 KH�' HVLJQ�WR�( [ SHULHQFH�5DWLR

( IILFLHQF\ �LV�QRW�WKH�DEVHQFH�RI�ZDVWH��LW�LV�WKH�SUHVHQFH�RI�HDVH�
' HVLJQ�EHFRPHV�WKH�DUW�RI�PDNLQJ�FRPSOH[ LW\ �IHHO�HIIRUWOHVV��ZKHUH�RSHUDWLRQDO�UK\WKP�WUDQVODWHV�LQWR�JXHVW�FDOP�
' HVLJQ�LV�HPSDWK\ �LQ�PRWLRQ��LQWHOOLJHQFH�PDGH�WDQJLEOH��SUHFLVLRQ�HQJLQHHUHG�WR�IHHO�KXPDQ�

3LOODU�,,,��
5LVN�0 LWLJDWLRQ�	 �&DSLWDO�' LVFLSOLQH�� �7 KH�( P RWLRQ�RI�&RQILGHQFH

( YHU\ �GHFLVLRQ�FDUULHV�XQFHUWDLQW\ ��GLVFLSOLQH�FUHDWHV�VHUHQLW\ �
: KHQ�FDSLWDO�IROORZV�YHULILHG�GHVLUH��LQYHVWPHQW�EHFRPHV�DQ�DFW�RI�IRUHVLJKW�
$V�LQWHOOLJHQFH�DOLJQV�ZLWK�HPRWLRQ��GDWD�ILQGV�LWV�HFKR�LQ�KXPDQ�QHHG�� �EUDQGV�EHJLQ�WR� IHHO� IDPLOLDU�QRW�EHFDXVH�WKH\ �DUH
NQRZQ��EXW�EHFDXVH�WKH\ �PDNH�XV�IHHO�XQGHUVWRRG�
5LVN�WUDQVIRUPV�LQWR�UK\WKP��DQG�UK\WKP�LQWR�FRQILGHQFH��WKH�FRQILGHQFH�WKDW�PDUNHWV�DQG�HPRWLRQV�PRYH�LQ�KDUPRQ\ �
7R�JXHVWV�DQG�FOLHQWV��WKDW�KDUPRQ\ �EHFRPHV�UHVRQDQFH����WKH�TXLHW�VHQVH�RI�EHORQJLQJ�

3LOODU�,9 ��
6WUDWHJLF�3RVLWLRQLQJ�	 �%UDQG�9 DOXDWLRQ�� �7 KH�3V\ FKRORJ\ �RI�,QIOXHQFH�DQG�7 UXVW

$W�WKH�KLJKHVW�OHYHO��YDOXDWLRQ�LV�SHUFHSWLRQ�
7KH�DVVHWV�WKDW�RXWSHUIRUP�DUH�WKRVH�WKDW�UHVRQDWH��EUDQGV�ZKRVH�QDUUDWLYHV�IHHO�LQHYLWDEOH��ZKRVH�SUHFLVLRQ�IHHOV�SRHWLF�
7UXH�YDOXH�LV�QRW�FUHDWHG��LW�LV�UHFRJQLVHG���
,QIOXHQFH�LV�QRW�YROXPH�EXW�JUDYLW\ ��WKH�VWLOOQHVV�WKDW�IROORZV�FRQVLVWHQF\ ��WKH�TXLHW�DVVXUDQFH�WKDW�LQWHJULW\ �KDV�EHFRPH�LQVWLQFW�

)URP�IRUHVLJKW�WR�GHVLUH���RXU�FUDIW��RXU�OHDGHUVKLS�
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* RDO� �� 7R� XQLI\ � GDWD� SUHFLVLRQ� DQG� HPRWLRQDO� LQWHOOLJHQFH�� WUDQVIRUPLQJ� IRUHVLJKW� LQWR� IHHOLQJ�� DQG� DWWHQWLRQ� LQWR
VXVWDLQHG�YDOXH�

�7 KH�� �3LOODU���7 KH�5HVRQDQFH�%ULGJHšWK

+ RZ �HP RWLRQ�EHFRP HV�VLJQDO�

&KDOOHQJH� �� 7UDGLWLRQDO� DQDO\WLFV� FDSWXUH� ZKDW� JXHVWV� GR�� EXW� QRW� ZKDW� WKH\ � IHHO�� � 3HUIRUPDQFH� GDWD� H[ SODLQV
RXWFRPHV��\HW�UDUHO\ �UHYHDOV�DWWDFKPHQW�
: LWKRXW�HPRWLRQDO�FRQWLQXLW\ ��HYHQ�WKH�EHVW�VWUDWHJLHV�UHPDLQ�WUDQVDFWLRQDO�

2 XU�$ SSURDFK���
&RQWH[ W��
( YHU\ �JUHDW�EUDQG�OLYHV�EHWZHHQ�WZR�ZRUOGV�

( [ WHUQDO�' HP DQG���ZKDW�SHRSOH�VHDUFK�IRU��FOLFN��DQG�FRPSDUH�
%UDQG�5HVRQDQFH���ZKDW�WKH\ �UHPHPEHU��UHWXUQ�WR��DQG�UHWHOO�

2 QH�VSHDNV�WKH�ODQJXDJH�RI�PDUNHWV��WKH�RWKHU�WKH�ODQJXDJH�RI�IHHOLQJ�
7KH�5HVRQDQFH�%ULGJHš �OLVWHQV�WR�ERWK���WUDQVODWLQJ�FXULRVLW\ �LQWR�EHORQJLQJ�

7 KH� %ULGJH� ( [ SODLQHG� �� � 7KH� %ULGJH� WUDQVODWHV� ZKDW� WKH� PDUNHW� VHHNV� LQWR� ZKDW� WKH� EUDQG� PHDQV�� DOLJQLQJ� SUHGLFWLYH
GHPDQG�ZLWK�SUHGLFWLYH�GHVLUH�

+ RZ �,W�: RUNV
� �&DSWXUH�VLJQDOV�RI�FXULRVLW\ ���GHWHFW�ZKDW�SHRSOH�VHDUFK��SODQ��DQG�DQWLFLSDWH�
� �0 HDVXUH�HP RWLRQDO�UHVSRQVH���REVHUYH�KRZ�DWWHQWLRQ�OLQJHUV�DQG�VWRULHV�HQGXUH�
� �$ OLJQ�WKH�WZ R�VLGHV���FRQQHFW�SUHGLFWLYH�GHPDQG�DQG�SUHGLFWLYH�GHVLUH�
� �%HQFKP DUN�UHVRQDQFH���LGHQWLI\ �KRZ�FRPSHWLWRUV�DQG�OHDGHUV�VXVWDLQ�HPRWLRQDO�FRQWLQXLW\ �
� �7 UDQVODWH�UHVRQDQFH�LQWR�IRUHVLJKW���IHHG�WKHVH�LQVLJKWV�LQWR�WKH�4 ' 5,š �GHFLVLRQ�OD\HU�

&RQFOXVLRQ
: KHQ�GHPDQG�DQG�UHVRQDQFH�DOLJQ��VWUDWHJ\ �EHFRPHV�VHQWLPHQW��)RUHVLJKW�QR�ORQJHU�SUHGLFWV�EHKDYLRXU��LW�XQGHUVWDQGV�LW�
7KLV�LV�ZKHUH�DQDO\WLFV�OHDUQ�WR�IHHO��DQG�ZKHUH�EUDQGV�OHDUQ�WR�OLVWHQ�
7KURXJK�WKH�5HVRQDQFH�%ULGJHš ��&UHVFHQW�3DUWQHU�WXUQV�FXULRVLW\ �LQWR�FRQQHFWLRQ��DQG�FRQQHFWLRQ�LQWR�PHDVXUDEOH�IRUHVLJKW�

7 KH�UHVXOW��SHUIRUPDQFH�WKDW�HQGXUHV���EHFDXVH�LW�LV�IHOW��QRW�MXVW�PHDVXUHG�

7KLV�HTXLOLEULXP�FDQ�EH�H[ SUHVVHG�VLPSO\ ����5HVRQDQFH� �&RQVLVWHQF\ �¨ �( P RWLRQDO�&ODULW\ �¨ �7 LP H
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$W� &UHVFHQW� 3DUWQHU�� ZH� DSSO\ � WKDW� VDPH� SKLORVRSK\ � WR� PDUNHWV�� GHVLJQLQJ� VWUDWHJLHV� ZLWK� WKH� VDPH
SUHFLVLRQ�DQG�HPSDWK\ �WKDW�KRWHOLHUV�GHYRWH�WR�HYHU\ �JXHVW�

: KHUH�WKH\ �FUDIW�PRPHQWV��ZH�FUDIW�PRPHQWXP��ZKHUH�WKH\ �GHOLYHU�H[ SHULHQFHV��ZH�GHOLYHU�IRUHVLJKW�
,Q�KRVSLWDOLW\ ��OHDGHUVKLS�EHJLQV�ZLWK�DQWLFLSDWLRQ���VHHLQJ�GHPDQG�EHIRUH�LW�IRUPV�DQG�GHVLUH�EHIRUH�LW�IDGHV�
7KURXJK�RXU�4 ' 5,š �6\ VWHP��ZH�KDYH�UHGHILQHG�KRZ�IRUHVLJKW�EHFRPHV�SHUIRUPDQFH�
( DFK� RI� LWV� IRXU� SLOODUV� �� 4 XDQWLILFDWLRQ�� ' HVLJQ�� 5HVRQDQFH�� DQG� ,QIOXHQFH�� PRYHV� LQ� UK\WKP�� QRW� LQ
LVRODWLRQ�
,QGLYLGXDOO\ ��WKH\ �FUHDWH�FODULW\ ��EXW�WRJHWKHU��WKH\ �WUDQVIRUP�GDWD�LQWR�GHVLUH�

$V�0 F. LQVH\ �	 �&RPSDQ\ �REVHUYHG�LQ�7KH�6WDWH�RI�7RXULVP�DQG�+RVSLWDOLW\ �� � � � �
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k7KH�WUDGLWLRQDO�DSSURDFK�WR�WUDYHO�DQDO\WLFV��UHO\LQJ�KHDYLO\�RQ�KLVWRULFDO�GDWD�RU�LQWXLWLRQ��LV�LQVXIILFLHQW
LQ�WRGD\
V�UDSLGO\�HYROYLQJ�PDUNHW��3UHGLFWLYH�DQDO\WLFV��SHUVRQDOL] DWLRQ��DQG�DJLOLW\�DUH�HVVHQWLDO�y

4 ' 5,š �RSHUDWLRQDOL]HV�WKDW�SULQFLSOH��WXUQLQJ�GLJLWDO�EHKDYLRU�LQWR�DFWLRQDEOH�IRUHVLJKW�DQG�EULGJLQJ�WKH
VSDFH�EHWZHHQ�GDWD�DQG�HPRWLRQ�

,W�HQDEOHV�OHDGHUV�WR�DFW�RQ�LQWHQW��RUFKHVWUDWH�DQWLFLSDWLRQ��DQG�DZDNHQ�GHVLUH�EHIRUH�JXHVWV�HYHQ�DUULYH�

7KLV� LV� WKH� &UHVFHQW� VWDQGDUG� �� D� PRGHO� ZKHUH� LQWHOOLJHQFH� DQG� DUWLVWU\ � PHHW�� ZKHUH� HYHU\ � GHFLVLRQ� LV
GHOLEHUDWH��DQG�HYHU\ �JXHVW�H[ SHULHQFH�EHFRPHV�DQ�DFW�RI�IRUHVLJKW�IXOILOOHG�

$IWHU�DOO��OX[ XU\ �LV�QRW�DERXW�ZKDW�LV�RIIHUHG���LW�LV�DERXW�ZKDW�LV�XQGHUVWRRG�EHIRUH�EHLQJ�DVNHG�IRU��
( YHU\ � JUHDW� KRWHO� LQYHVWV� H[ WUDRUGLQDU\ � FDUH� LQ� DQWLFLSDWLQJ� D� JXHVW
V� QHHGV�� FUHDWLQJ� H[ SHULHQFHV� VR
SHUVRQDO�WKDW�OX[ XU\ �IHHOV�HIIRUWOHVV�

,W�LV�WKH�SRHWU\ �RI�SUHFLVLRQ��WKH�HOHJDQFH�RI�IRUHVLJKW��DQG�WKH�DUW�RI�FUHDWLQJ�PHPRULHV�WKDW�OLQJHU��GHVLUH
WKDW�HQGXUHV�

)URP�IRUHVLJKW�WR�GHVLUH��WKDW�LV�RXU�FUDIW��
7KDW�LV�RXU�OHDGHUVKLS��




