
*LVW��*HQHUDO�,QWHJUDWHG�6XPPDUL]DWLRQ�RI�7H[W�DQG�
5HYLHZV

-XVWLQ�/RYLQJHU��,UHQ�9DORYD��&KDG�&ORXJK

$EVWUDFW
(�FRPPHUFH�LV�UDSLGO\�JURZLQJ��ZLWK�UHYLHZ�ZHEVLWHV�KRVWLQJ�KXQGUHGV�RI�UHYLHZV�RQ�DYHUDJH�IRU�

DQ\� SURGXFW�� 5HDGLQJ� VR� PDQ\� UHYLHZV� LV� WHGLRXV�� WLPH� FRQVXPLQJ�� DQG� ZLWK� WKH� SURSRVHG� *LVW��
XQQHFHVVDU\�� :H� LQWURGXFH� *LVW�� D� V\VWHP� WR� DXWRPDWLFDOO\� VXPPDUL]H� ODUJH� DPRXQWV� RI� WH[W� LQWR�
LQIRUPDWLYH�DQG�DFWLRQDEOH�NH\�VHQWHQFHV��:LWK�XQVXSHUYLVHG�OHDUQLQJ�DQG�VHQWLPHQW�DQDO\VLV��*LVW�VHOHFWV�
WKH� VHQWHQFHV� WKDW� EHVW� FKDUDFWHUL]H� D� VHW� RI� UHYLHZV�� $OO� RI� WKLV� LV� GRQH� LQ� VHFRQGV�� ZLWKRXW� SULRU�
DGMXVWPHQW� RU� WUDLQLQJ�� *LVW� H[WHQGV� WKH� FXUUHQW� VWDWH� RI� WKH� DUW� ZLWK� D� PRGXODU� V\VWHP� WKDW� FDQ� WDNH�
DGYDQWDJH�RI�D�SULRUL�NQRZOHGJH�DQG�DGDSW�WR�QHZ�GRPDLQV�WKURXJK�HDV\�PRGLILFDWLRQ�DQG�H[WHQVLRQ� *LVW�
LV�D�JHQHUDO�IUDPHZRUN��DEOH�WR�VXPPDUL]H�DQ\�VHW�RI�WH[W��DQG�HDVLO\�DGDSW�WR�VSHFLILF�GRPDLQV� $�UREXVW�
FRPSDULVRQ� ZLWK� VWDWH�RI�WKH�DUW� VXPPDUL]DWLRQ� DOJRULWKPV� RQ� GDWDVHWV� FRQWDLQLQJ� KXQGUHGV� RI�
GRFXPHQWV� SURYHV�*LVWV�DELOLW\�WR�HIIHFWLYHO\�VXPPDUL]H�WH[W�DQG�UHYLHZV�

��,QWURGXFWLRQ

3HRSOH�ZDQW� WR�NQRZ�WKH�YDOXH�RI�D�SURGXFW�EHIRUH�SXUFKDVH��:KHWKHU�D�PHDO�DW�D�UHVWDXUDQW��D�
QHZ�PRYLH��RU�D�EOHQGHU��,Q�WKH�,QWHUQHW�DJH��RQOLQH�UHYLHZV�DUH�HVVHQWLDO�IRU�GHWHUPLQLQJ�WKLV�YDOXH��7KH�
JURZWK�RI�H�FRPPHUFH�SUHVHQWV�DQRWKHU�SUREOHP��TXDQWLW\�RI�UHYLHZV��5HDGLQJ�UHYLHZV�UHTXLUHV�WLPH�DQG�
HIIRUW� IURP� WKH� FRQVXPHU��:LWK� KXQGUHGV� RI� UHYLHZV�� WKLV� HIIRUW� EHFRPHV� D� EXUGHQ��:KLOH� DJJUHJDWH�
UDWLQJV�DOOHYLDWH�WKLV�SUREOHP��WKH\�GR�QRW�SURYLGH�GHWDLOHG�LQIRUPDWLRQ��2QH�LQGLYLGXDO�PD\�EH�FRQFHUQHG�
ZLWK�WKH�DWPRVSKHUH�RI�D�UHVWDXUDQW��ZKLOH�DQRWKHU�FDUHV�RQO\�DERXW�WKH�TXDOLW\�RI�WKH�ILVK�WKH\�VHUYH��0RVW�
ZHEVLWHV�SURYLGH�RQO\�D�VLQJOH�RYHUDOO�QXPHULF�UDWLQJ��ZKLFK�JLYHV�QR�LQIRUPDWLRQ�DERXW�VSHFLILF�TXDOLW\�
IDFWRUV�

:LWK�*LVW��ZH�VXPPDUL]H�WH[W�UHYLHZV�LQWR�D�IHZ�NH\�VHQWHQFHV�WKDW�FDSWXUH WKH�RYHUDOO�VHQWLPHQW�
DERXW� WKH� SURGXFW�� %\� SUHVHQWLQJ� QDWXUDO� VHQWHQFHV�� ZH� SURYLGH� HDV\� WR� GLJHVW� LQIRUPDWLRQ� WKDW� LV� QRW�
H[SUHVVHG�E\�RYHUDOO� UDWLQJV��7R�DYRLG� WKH�GLIILFXOW�SUREOHP�RI�JHQHUDWLQJ�QDWXUDO� ODQJXDJH IRU�RXU� WH[W�
VXPPDU\�� NQRZQ� DV� WH[W� DEVWUDFWLRQ >� � �@�� ZH� XVH� VHQWHQFHV� IURP� WKH� WH[W DV� RXU� VXPPDU\� 7KLV�
WHFKQLTXH�LV�NQRZQ�DV�WH[W�H[WUDFWLRQ >�� � � �@� DQG�LV FXUUHQWO\ WKH�SUHPLHU�PHWKRG LQ�WKH�VWDWH�RI�WKH�DUW
>�@��8QVXSHUYLVHG� OHDUQLQJ�DOORZV�*LVW� WR� VXPPDUL]H�DQ\�SURGXFW�ZLWKRXW�SULRU�NQRZOHGJH�RU� WUDLQLQJ��
7KH�UHVXOW�LV�D�JHQHUDOL]LQJ V\VWHP�WKDW�HIIHFWLYHO\�VXPPDUL]HV�DQ\�VHW�RI�UHYLHZV�LQ�DQ\�ODQJXDJH�

*LVW�H[WHQGV�WKH�VWDWH�RI�WKH�DUW�ZLWK�HDV\�FXVWRPL]DWLRQ�DQG�UDSLG�DGDSWDWLRQ� *LVW�LV�D�PRGXODU�
WH[W�VXPPDUL]DWLRQ�IUDPHZRUN� 5LJLG�V\VWHPV LQHYLWDEO\�ODFN�UHTXLUHPHQWV�IRU�VSHFLILF�GRPDLQV��5DWKHU�
WKDQ�DWWHPSWLQJ�WR�FUHDWH�D�FDWFK�DOO�V\VWHP��ZH�GHVLJQ�*LVW�WR�DOORZ�FKDQJHV�ZLWKLQ�WKH�H[LVWLQJ�V\VWHP��
ZKLOH� IRFXVLQJ� RQ� FRUH� IHDWXUHV WKDW� DUH� HVVHQWLDO� IRU� WH[W� VXPPDUL]DWLRQ�� 7R WKDW� HQG�� ZH� GR� QRW�



LPSOHPHQW�IHDWXUHV WKDW� IRFXV�RQ�VSHFLILF�SDUWV�RI�VSHHFK��EXW�SURYLGH�D�IUDPHZRUN� ZKLFK�PDNHV�VXFK�
PRGLILFDWLRQ�HDV\�

6HFWLRQ� �� GLVFXVVHV� WH[W� VXPPDUL]DWLRQ� EDFNJURXQG� DQG� UHODWHG� ZRUNV�� 6HFWLRQ� � SURYLGHV� DQ�
RYHUYLHZ�RI�WKH�*LVW�DOJRULWKP��6HFWLRQ�� GHVFULEHV�VHQWLPHQW�DQDO\VLV��DQG�KRZ�LW�UHODWHV�WR�*LVW��6HFWLRQ�
� GHVFULEHV�WKH�WHUP�IUHTXHQF\��LQYHUVH�GRFXPHQW�IUHTXHQF\�DOJRULWKP�IRU�UHOHYDQFH�DQDO\VLV��DQG�KRZ�LW�
LV�XVHG�LQ�*LVW��6HFWLRQ�� SURYLGHV�GHWDLOV�RQ�H[WHQGLQJ�*LVW��DQG�SUHVHQWV� WZR�PLQRU�DWWULEXWHV� WKDW�ZH�
HDVLO\�DGG�WR�*LVW� 6HFWLRQ�� SURYLGHV�D�ILWQHVV�IXQFWLRQ�XWLOL]LQJ�WKH�GLVFXVVHG DWWULEXWHV� 6HFWLRQ�� LV�D�
GLVFXVVLRQ�RI�YDULRXV�PHWDKHXULVWLF�VHDUFK�PHWKRGV��OHDGLQJ�LQWR�RXU�XVH�RI�PHWDKHXULVWLF�VHDUFK�IRU�*LVW��
6HFWLRQ� � H[DPLQHV� SHUIRUPDQFH� RSWLPL]DWLRQV� IRU� *LVW�� 6HFWLRQ� �� FRPSDUHV *LVW� WR� VWDWH�RI�WKH�DUW�
VXPPDUL]DWLRQ�DOJRULWKPV�RQ�GDWDVHWV�FRQWDLQLQJ�KXQGUHGV�RI�GRFXPHQWV��XVLQJ�5RXJH��:H�FRQFOXGH�ZLWK�
VHFWLRQ����

��5HODWHG�:RUNV

7KH�DXWKRUV�LQ�>�@�GHYHORSHG�D�UHYLHZ�VXPPDUL]DWLRQ�V\VWHP�WKDW�IRFXVHV�RQ�UDWLQJ�IHDWXUHV�ZLWK�
DVVRFLDWLRQ� UXOHV� DQG� VHQWLPHQW� DQDO\VLV� >� � ��@��0LFURVRIW� GHYHORSHG� D� VLPLODU� V\VWHP� IRU� UHVWDXUDQW�
UHYLHZV�SUHVHQWHG�LQ�>��@� 7KH�DXWKRUV�LQ�>��@�XVH V\QWDFWLF�WUHH�VWUXFWXUHV�DQG�FRQGLWLRQDO�UDQGRP�ILHOGV�
WR� DFKLHYH� VLPLODU� UHYLHZ� VXPPDUL]DWLRQ�� 7KHVH� V\VWHPV� WDNH� D� VWUXFWXUDO� DSSURDFK� WR� UHYLHZ�
VXPPDUL]DWLRQ�� H[SOLFLWO\� DQDO\]LQJ� WH[W� WR� GLVFRYHU� IHDWXUHV� EHIRUH� VXPPDUL]LQJ� WKHVH� IHDWXUHV�� 7KH�
UHVXOW�LV�VLPLODU�WR�D�VSUHDGVKHHW�RI�IHDWXUH���YDOXH�SDLUV��:KHQ�IHDWXUHV�DUH�SURSHUO\�H[WUDFWHG��WKLV�V\VWHP�
LV� HIIHFWLYH�� +RZHYHU�� WKLV� PDNHV� IHDWXUH� H[WUDFWLRQ� D� ZHDN� SRLQW� WKDW� UHVXOWV� LQ� RGG� RU� FRQIXVLQJ�
VXPPDUL]DWLRQ�ZKHQ�D�VHW�RI�UHYLHZV�LV�QRW�VWUXFWXUHG�DV�H[SHFWHG��7KLV�ULJLG�V\VWHP�LV�DOVR�GLIILFXOW�WR�
DGDSW�WR�VSHFLILF�FRQVLGHUDWLRQV�DQG�GRPDLQV��:LWK�WKH�SURSRVHG�*LVW��ZH�WDNH�D�PRUH�IOH[LEOH�DSSURDFK�
WKDW�DYRLGV�WKH�GLIILFXOW DQG�HUURU�SURQH�WDVN�RI�IHDWXUH�H[WUDFWLRQ�

$OWKRXJK� ZH� IRFXV� RQ� UHYLHZ� VXPPDUL]DWLRQ�� WKH *LVW IUDPHZRUN� VXSSRUWV� JHQHUDO� WH[W�
VXPPDUL]DWLRQ�� DQG� DOORZV� HDV\� PRGLILFDWLRQ� DQG� H[WHQVLRQ� IRU� DQ\� WH[W� GRPDLQ�� :KLOH� UHYLHZ�
VXPPDUL]DWLRQ�V\VWHPV�DUH�UDUH�LQ�WKH�VWDWH�RI�WKH�DUW��WH[W�VXPPDUL]DWLRQ�LV�SOHQWLIXO��6XSHUYLVHG�OHDUQLQJ�
PHWKRGV�IRU�WH[W�VXPPDUL]DWLRQ�JDLQHG�SRSXODULW\�LQ�WKH�HDUO\�����V�ZLWK�WKH�ZRUN�RI�3HWHU�7XUQH\ >��@��
:KLOH�WKH�VXSHUYLVHG�DSSURDFK�VWLOO�ILQGV�XVH��XQVXSHUYLVHG�PHWKRGV�TXLFNO\�EHFDPH�WKH�VWDWH�RI�WKH�DUW�
ZKHQ� WKH� 7H[W5DQN� DOJRULWKP� >��@ SURYHG� YHUVDWLOH� DQG� HIIHFWLYH�� 5HFHQW� ZRUNV� IRFXV� SULPDULO\� RQ�
LPSURYLQJ�SHUIRUPDQFH� LQ� VSHFLILF�GRPDLQV� >������@�RU�PXOWL�GRFXPHQW� VXPPDUL]DWLRQ� >�@�� UDWKHU� WKDQ�
H[SORULQJ�QHZ�DSSURDFKHV�WR�VXPPDUL]DWLRQ�

6WDWH�RI�WKH�DUW�VXPPDUL]DWLRQ�LV�GRPLQDWHG�E\�WZR�SUDFWLFDO�WRROV� 0($' >��� ��@ DQG�6800$
>�� � ��@� 0($'�LV�D� WH[W�VXPPDUL]DWLRQ�IUDPHZRUN��ZLWKLQ�ZKLFK�QXPHURXV SDUWLFXODU DOJRULWKPV�DUH�
LPSOHPHQWHG�� VXFK� DV�0($' >��� ��@ IRU�PXOWL�GRFXPHQW� VXPPDUL]DWLRQ� DQG�0($'�/H[5DQN >��@��
LPSOHPHQWLQJ�WKH�SRSXODU�/H[5DQN�DOJRULWKP�>��@� 6800$�LV�D�VHW�RI WH[W�VXPPDUL]DWLRQ UHVRXUFHV�EXLOW�
RQ�WKH�*$7( >��@�WH[W�VXPPDUL]DWLRQ IUDPHZRUN�

7KH�*LVW� IUDPHZRUN�SOD\V� WR� WKH� UHTXLUHPHQWV�RI�PRGHUQ�VXPPDUL]DWLRQ�E\�DOORZLQJ�HDV\�DQG�
UDSLG�DGDSWDWLRQ�WR�DQ\�GRPDLQ��:H�DOVR�QRWH�WKDW�PDQ\�RI�WKHVH�VXPPDUL]DWLRQ�WHFKQLTXHV�FDQ�EH�HDVLO\�
LQFRUSRUDWHG�LQWR�WKH�*LVW�IUDPHZRUN��DQG�ZRUN�DORQJVLGH�RU�LQVWHDG�RI�WKH�FRUH�DWWULEXWHV�SUHVHQWHG�LQ�WKH�
IROORZLQJ�VHFWLRQV�



� 7KH�*LVW�$OJRULWKP

*LVW� LV� FRPSRVHG� RI� D� IHZ� GLVMRLQW� FRPSRQHQWV� �SUHVHQWHG� LQ� )LJXUH� ���� WKDW� HIIHFWLYHO\�
VXPPDUL]H�ZKHQ�EURXJKW�WRJHWKHU��7KH�FRUH�RI�*LVW�LV�D�VHW RI�DWWULEXWHV�FDOFXODWHG IURP DQG�DVVLJQHG�WR�
HDFK� VHQWHQFH� IURP� WKH� VHW� RI� WH[W� RU� UHYLHZV EHLQJ� VXPPDUL]HG� (DFK� DWWULEXWH� LV� D� QXPHULF� YDOXH�
FDOFXODWHG�IURP�WKH�WH[W� LQ�D�VHQWHQFH��$�VHQWHQFH�LV�GHILQHG�DV�D�VHTXHQFH�RI�FKDUDFWHUV�IROORZHG�E\�D�
VWRS�FKDUDFWHU� OLNH�SHULRG��H[FODPDWLRQ�PDUN��RU�TXHVWLRQ�PDUN�� WKHQ� IROORZHG�E\�ZKLWHVSDFH� 2I� WKHVH�
DWWULEXWHV��WKH�WZR�PRVW�LPSRUWDQW�DUH�VHQWLPHQW�DQG�UHOHYDQFH��+RZHYHU��DQ\�QXPEHU�RI�DWWULEXWHV�FDQ�EH�
DVVLJQHG� WR� VHQWHQFHV�� DQG� VSHFLDO� DWWULEXWHV� FDQ� EH� FDOFXODWHG� IRU� VSHFLILF� GRPDLQV� WR� XWLOL]H� D�SULRUL�
NQRZOHGJH��:LWK�WKHVH�VHQWHQFH�DWWULEXWHV��ZH�SHUIRUP�PHWDKHXULVWLF�VHDUFK�ZLWK�D�ILWQHVV�IXQFWLRQ�WKDW�
H[DPLQHV�WKH�DWWULEXWHV�RI 1�VHQWHQFHV��DQG�VHOHFWV� WKH�1�VHQWHQFHV�WKDW�EHVW�VXPPDUL]H�WKH�VHW�RI� WH[W��
7KHVH�1�VHQWHQFHV�DUH� WKHQ� UHWXUQHG�DV� WKH� VXPPDU\��7KH�DELOLW\� WR�DGG�DWWULEXWHV�ZLWK�PLQLPDO�HIIRUW�
DOORZV�RQH� WR� HDVLO\� H[WHQG�*LVW� IRU�QHZ�GRPDLQV�RU� VSHFLILF� FRQVLGHUDWLRQV��)RU� H[DPSOH�� LI� WU\LQJ� WR�
VXPPDUL]H�WKH�DWPRVSKHUH�RI�D�UHVWDXUDQW��RQH�FDQ�LQVHUW�DQ�DWWULEXWH�WKDW�JLYHV�H[WUD�ILWQHVV�WR�VHQWHQFHV
WKDW PHQWLRQ�DWPRVSKHUH� )RU�FODULW\��ZH�SURYLGH�D�VWHS�E\�VWHS�H[DPSOH�

�� )HWFK��7KLV�VWHS�VLPSO\�REWDLQV�WKH�WH[W��DQG�LV�GRPDLQ�VSHFLILF��,Q�WKLV�H[DPSOH��WKH�WH[W�FRQVLVWV�
RI�RQO\���VHQWHQFHV��)RU�GHPRQVWUDWLRQ�SXUSRVHV��WKHVH�LPDJLQDU\�VHQWHQFHV�DUH�VLPSO\�UHIHUUHG�WR�
E\�WKH�ODEHOVݏ�ଵǤ Ǥ �ହ��5HDO�WH[W�FDQ�HDVLO\�FRQWDLQ�KXQGUHGV�RI�WKRXVDQGV�RI�VHQWHQFHVݏ

�� &DOFXODWH�$WWULEXWHV� 7DEOH���GLVSOD\V�WKH�FDOFXODWHG�DWWULEXWHV�IRU�RXU�H[DPSOH�VHQWHQFHV��)RU�
WKLV� GHPRQVWUDWLRQ�� DWWULEXWH� YDOXHV� DUH� IDEULFDWHG�� 7KH� IROORZLQJ� VHFWLRQV� H[SODLQ� KRZ� WKHVH�
DWWULEXWHV�DUH�FDOFXODWHG�IRU�UHDO�VHQWHQFHV�

)LJXUH����3KDVHV�RI�*LVW

2SWLPL]H� )LQG�1�VHQWHQFHV�ZLWK�WKH�
EHVW�FRPELQHG�DWWULEXWHV��:HLJKWHG�
VXP�RI�DWWULEXWH�VFRUHV��1RQ�OLQHDU�
FRPELQDWLRQ�RI�VHQWLPHQW�VFRUHV

)HWFK� *UDE�DOO�WH[W�WR�VXPPDUL]H�

&XOO� 5HPRYH�VHQWHQFHV�ZLWK�SRRU�
DWWULEXWHV��)RU�D�IDVWHU�RSWLPL]H�SKDVH

&DOFXODWH�$WWULEXWHV� 6HQWLPHQW��
6HQWLPHQW�0DJQLWXGH��5HOHYDQFH��
6HQWHQFH�/HQJWK��3URGXFW�1DPH�
6FRUH



�� &XOO� 7DEOH�� FRPSDUHV� HDFK� VHQWHQFHV� DWWULEXWHV� WR� WKH�JLYHQ� WKUHVKROG�YDOXHV� 7KH� VHQWLPHQW�
PDJQLWXGH�WKUHVKROGݐ� ൌ ͲǤʹ��DQG�WKH UHOHYDQFH�WKUHVKROGݐ� ൌ ͲǤͷ��1RWH�WKDW�VHQWLPHQW�KDV�QR�
FXOOLQJ�WKUHVKROG� $OO�DWWULEXWHV�RI�D�VHQWHQFH�PXVW�EH�JUHDWHU�WKDQ�RU�HTXDO�WR�WKH�FRUUHVSRQGLQJ�
WKUHVKROGV�� RU� WKH� VHQWHQFH FXOOHG� :H� VHH� WKDW� VHQWHQFH� ସݏ LV� UHPRYHG� GXH� WR� ORZ� VHQWLPHQW�
PDJQLWXGH�P��DQGݏ�ହ LV�UHPRYHG�GXH�WR�ORZ�UHOHYDQFH�U�

�� 2SWLPL]H� )RU�WKLV�H[DPSOH��RXU�JRDO�LV�WR�ILQG���VHQWHQFHV�IURP WKH�WH[W�WKDW�PRVW�FORVHO\�PDWFK
WKH� RYHUDOO� VHQWLPHQW RI� WKH� WH[W� ZKLFK� ZH� GHILQH� DV ���� IRU� WKLV� GHPRQVWUDWLRQ� ZKLOH�
PD[LPL]LQJ� UHOHYDQFH�DQG�VHQWLPHQW�PDJQLWXGH� 7KLV�JRDO� LV� IRUPDOL]HG�DV� WKH� ILWQHVV� IXQFWLRQ�
݂ሺܰሻ ൌ ͳͲܥሺܰሻ ͵݉ሺܰሻ  ݎሺܰሻ� ZKHUH 1 LV� D� VHW� RI� VHQWHQFHV�� ሺܰሻܥ LV� WKH� VHQWLPHQW�
FORVHQHVV�VFRUH���� GHILQHG�LQ�WKH�QH[W�VHFWLRQ��݉ሺܰሻ LV�WKH DYHUDJH VHQWLPHQW�PDJQLWXGH�RI�1��
DQGݎ�ሺܰሻ LV�WKH DYHUDJH UHOHYDQFH�RI�1� 1RWH�WKDW�WKLV�JRDO�LV�HDVLO\�PRGLILDEOH� 7DEOH���GLVSOD\V�
WKH� ILWQHVV YDOXH� DQG� FDOFXODWLRQ� IRU� HDFK� VHQWHQFH QRW� FXOOHG�� $OWKRXJK WKH� VHW� RI VHQWHQFHV�
ሺݏଵǡ ଶሻݏ PRVW�FORVHO\�ILW�WKH�RYHUDOO�VHQWLPHQW��WKH�JUHDWHU�UHOHYDQFH�RIݏ�ଷ UHVXOW�LQ�D�KLJKHU�ILWQHVV�
VFRUH IRU� ሺݏଶǡ �ଷሻݏ $� PHWDKHXULVWLF� VHDUFK� DOJRULWKP� ZLOO� H[SORUH� WKH� VSDFH� RI� VHQWHQFH�
FRPELQDWLRQV��WR�ILQG�WKH�VHW�ZLWK�WKH�KLJKHVW�ILWQHVV��)RU�WKLV�H[DPSOH��ZH�FDQ�HDVLO\�VHH�WKDW�WKH�
VHW�ሺݏଶǡ ଷሻݏ LV�WKH�EHVW�FRPELQDWLRQ�

7DEOH����&DOFXODWHG�$WWULEXWHV�RI�([DPSOH�6HQWHQFHV
6HQWHQFH 6HQWLPHQW��V� 6HQWLPHQW�0DJQLWXGH��P� 5HOHYDQFH��U�
ଵݏ ��� ��� ���
ଶݏ ���� ��� ���
ଷݏ ��� ��� ���
ସݏ ���� ��� ���
ହݏ ���� ��� ���

7DEOH����&RPSDULVRQ�RI�$WWULEXWHV�DQG�&XOOLQJ�7KUHVKROGV
6HQWHQFH V P ݉ ǫ ݐ U ݎ ǫ ݐ &XOOHG"
ଵݏ ��� ��� ͲǤͶ  ͲǤʹ ��� ͲǤ  ͲǤͷ
ଶݏ ���� ��� ͲǤͶ  ͲǤʹ ��� ͲǤͷ  ͲǤͷ
ଷݏ ��� ��� ͲǤ  ͲǤʹ ��� ͲǤͻ  ͲǤͷ
ସݏ ���� ��� Ǥ  خ Ǥ  ��� ͲǤ  ͲǤͷ &XOOHG
ହݏ ���� ��� ͳǤͲ  ͲǤʹ ��� Ǥ  خ Ǥ  &XOOHG

7DEOH����&DOFXODWHG�)LWQHVV�RI�6HQWHQFH�&RPELQDWLRQV
6HQWHQFHV )LWQHVV�(TXDWLRQ )LWQHVV
ሺݏଵǡ ଶሻݏ ͳͲ כ ͲǤͻ  ͵ כ ͲǤͶͲ   כ ͲǤͷͷ ൌ �����
ሺݏଵǡ ଷሻݏ ͳͲ כ ͲǤͶ  ͵ כ ͲǤͷͷ   כ ͲǤͷ ൌ �����
ሺݏଶǡ ଷሻݏ ͳͲ כ ͲǤͺͻ  ͵ כ ͲǤͷͷ   כ ͲǤͲ ൌ �����

� 6HQWLPHQW�$QDO\VLV

$W�LWV�FRUH��VHQWLPHQW�DQDO\VLV�>� � ��@ LV�D�GLFWLRQDU\��ZKLFK�PDSV�ZRUGV�WR�VHQWLPHQW�SRODULW\��
:RUGV� OLNH�³JUHDW´��³JRRG´��DQG�³DZHVRPH´�KDYH�D�SRVLWLYH�VHQWLPHQW��ZKLOH�ZRUGV� OLNH�³WHUULEOH´�DQG�
³EDG´�KDYH�D�QHJDWLYH�VHQWLPHQW��0DQ\�ZRUGV�KDYH�QR�VHQWLPHQW�DW�DOO�� VXFK�DV�³WKH´��³DQG´��³D´��7KH�
JUHDWHVW�GLIILFXOW\�OLHV�LQ�JHQHUDWLQJ�WKLV�GLFWLRQDU\��,Q�WKLV�SDSHU��ZH�GR�QRW�IRFXV�RQ�WKH�JHQHUDWLRQ�RI�D�



VHQWLPHQW� GLFWLRQDU\�� )RU�*LVW��ZH� XVH� WKH� H[SDQVLYH�:RUG1HW� OH[LFDO� GDWDEDVH� >��@��%H\RQG� WKH� FRUH�
VHQWLPHQW� GLFWLRQDU\�� SDWWHUQ� DQDO\VLV� SURYLGHG� E\� WKH� 7H[W%ORE� OLEUDU\� >��@� DOORZV� IRU�PRUH� DFFXUDWH�
VHQWLPHQW�FODVVLILFDWLRQ�E\�UHFRJQL]LQJ�OLQJXLVWLF�FRQVWUXFWV�VXFK�DV�QHJDWLRQ��DQG�LQ�VRPH�FDVHV�VDUFDVP�
>��@�

,W�LV�ZRUWK�GLVFXVVLQJ�WKH�GLVDGYDQWDJHV�RI�VHQWLPHQW�DQDO\VLV��ERWK�LQ�WKH�FXUUHQW VWDWH�RI�DUW��DQG�
LQ�JHQHUDO��)LUVW��ZH�PDNH�QR�FODLPV�WR�WKH�RSWLPDOLW\�RI�RXU�VHQWLPHQW�DQDO\VLV��&HUWDLQ�IRUPV�RI�VSHHFK��
VXFK� DV� VDUFDVP� DQG� XQXVXDO� XVH� RI�ZRUGV�� FDQ� UHVXOW� LQ� D�PLVFODVVLILFDWLRQ� RI� VHQWLPHQW�� (YHQ� LI� RXU�
VHQWLPHQW�DQDO\VLV�LV�SHUIHFW��WKH�LVVXH�RI�VXEMHFWLYLW\�DULVHV��7R�SHUIHFWO\�FODVVLI\�VHQWLPHQW��WKH�DQDO\VLV�
PXVW�WDLORU�LWV�EHKDYLRU�WR�DQ�LQGLYLGXDO��/DQJXDJH�LV�D�FRPSOH[�FRQVWUXFW��DQG�HYHU\RQH�LQWHUSUHWV�ZRUGV�
DQG�VHQWHQFHV�GLIIHUHQWO\��$�VHQWHQFH�WKDW�LV�YHU\�SRVLWLYH�WR�RQH�LQGLYLGXDO�FRXOG�EH�QHJDWLYH�WR�DQRWKHU��
EDVHG� RQ� FXOWXUH� RU� SHUVRQDO� H[SHULHQFH�� (YHQ� KXPDQ� MXGJHV� SHUIRUP� SRRUO\� DW� VDUFDVP� FODVVLILFDWLRQ�
>��@�� $V� LW� LV� XQUHDVRQDEOH� WR� WDLORU� RXU� VHQWLPHQW� DQDO\VLV� WR� HYHU\� LQGLYLGXDO�� ZH�PXVW� VHWWOH� IRU� DQ�
LPSHUIHFW� V\VWHP��+RZHYHU�� VLQFH� VHQWLPHQW� DQDO\VLV� LQ�*LVW� DFWV� RQO\� DV� KHXULVWLF� JXLGDQFH��*LVW� FDQ�
IXQFWLRQ�ZHOO�LQ�WKH�LQWHQGHG�HQYLURQPHQW�

����6HQWLPHQW�$WWULEXWH�LQ�*LVW

6HQWLPHQW� DQDO\VLV� SOD\V� D� NH\� UROH� LQ�*LVW��5HYLHZV� DUH� DERXW� IHHOLQJ��2QH� UHYLHZ�PD\�KDYH�
JUHDW�WKLQJV�WR�VD\�DERXW�D�SURGXFW��ZKLFK�LV�D�SRVLWLYH�VHQWLPHQW��$QRWKHU�PD\�KDWH�WKH�SURGXFW��ZKLFK�LV�
D�QHJDWLYH�VHQWLPHQW��2XU�ILUVW�VWHS�WR�VXPPDUL]LQJ�D�VHW�RI�UHYLHZV�LV�GHWHUPLQLQJ�WKH�RYHUDOO�VHQWLPHQW�
RI� WKH�UHYLHZV� 1RWH� WKDW� WKH�VHQWLPHQW DQDO\VLV�SURFHGXUH�GHVFULEHG�LQ�6HFWLRQ�� FDQ�EH�DSSOLHG� WR� WKH�
HQWLUH� VHW�RI� WH[W WR�REWDLQ� WKH�RYHUDOO� VHQWLPHQW� 1H[W��ZH�REWDLQ� WKH�VHQWLPHQW� IRU�HYHU\�VHQWHQFH��%\�
H[DPLQLQJ�WKH�DYHUDJH�VHQWLPHQW�RI�D�VHW�RI�1�VHQWHQFHV��ZH�FDQ�GHWHUPLQH�KRZ�FORVH� WKH�1�VHQWHQFHV�
PDWFK�WKH�RYHUDOO�VHQWLPHQW�RI�WKH�SURGXFW��$V�VXFK��D�SURGXFW�ZLWK�JHQHUDOO\�SRVLWLYH�UHYLHZV�ZLOO�KDYH D
SRVLWLYH�VXPPDU\��DQG�YLFH�YHUVD��7KLV�LV�IRUPDOL]HG�LQ�(TXDWLRQ�����

ሺܰሻܥ ൌ
ଵ

ሺିௌೌೡሺேሻሻ
మାଵ

���

ZKHUH�3 LV�WKH�RYHUDOO�SURGXFW�VHQWLPHQW��DQG�ܵ௩ሺܰሻ LV�WKH�DYHUDJH�VHQWLPHQW�RI�D�VHW�RI�1�VHQWHQFHV��

:LWK�WKLV�IXQFWLRQܥ�� ൌ ͳ ZKHQ�DYHUDJH�VHQWLPHQW�PDWFKHV�3��$V�DYHUDJH�VHQWLPHQW�GLYHUJHV�IURP�3��&
DSSURDFKHV���

:H�DOVR�H[DPLQH�VHQWLPHQW�PDJQLWXGH��WKH�DEVROXWH�YDOXH�RI�VHQWLPHQW��7KLV�KHXULVWLF�OHDGV�XV�WR�
VHQWHQFHV� WKDW� DUH� ZHOO� RSLQLRQDWHG�� :KHQ� JHQHUDWLQJ� D� VXPPDU\�� ZH� ZDQW� VHQWHQFHV� WKDW� WHOO� XV�
VRPHWKLQJ� DERXW� WKH� SURGXFW�� ZKLFK� LV� WR� VD\�� ZH� ZDQW� RSLQLRQV�� $� VHQWHQFH� VXFK� DV�� ³,� RUGHUHG� WKH�
FKLFNHQ´�WHOOV�XV�OHVV�WKDQ��³7KH�FKLFNHQ�ZDV�ZRQGHUIXO´�

� 7)�,')

7KH� WHUP� IUHTXHQF\� �7)�� FRPSRQHQW� RI�7)�,')� GDWHV� EDFN� WR� ���� ZLWK� >��@�� 7KH� FRQFHSW� LV�
VLPSOH�� WKH� PRUH� D� ZRUG� LV� XVHG� LQ� D� VHW� RI� WH[W�� WKH� PRUH� UHOHYDQW� LW� LV� WR� WKDW� VHW� RI� WH[W�� 7KLV� LV�
IRUPDOL]HG�LQ�(TXDWLRQ�����

7)�Z�  ��FRXQW�RI�Z LQ�7�����FRXQW�RI�WHUPV�LQ�7� ���



:KHUH�Z LV�D�ZRUG��RU�WHUP���DQG�7�LV�D�VHW�RI�WH[W��7HUP�IUHTXHQF\�DORQH�ZRXOG�JLYH�GLVSURSRUWLRQDWH�
ZHLJKW�WR�FRPPRQO\�XVHG�ZRUGV�VXFK�DV��³DQG´��³WKH´��³D´��(YHQ�WKRXJK�WKHVH�ZRUGV�VKRZ�XS�IUHTXHQWO\�
LQ�DQ\�VHW�RI�WH[W��WKH\�DUH�QRW�UHOHYDQW�EHFDXVH�WKH\�DUH�VLPSO\�QHFHVVDU\�JUDPPDU��7KH�IDFW�WKDW�WKH\�DUH�
RPQLSUHVHQW�DOORZV�XV�WR�VROYH�WKLV�SUREOHP�ZLWK�LQYHUVH�GRFXPHQW�IUHTXHQF\��,')���ILUVW�LQWURGXFHG�LQ�
>��@��/LNH�7)��,')�LV�FRQFHSWXDOO\�VLPSOH��7KH�PRUH�GRFXPHQWV�D�WHUP�DSSHDUV�LQ��WKH�OHVV�UHOHYDQW�LW�LV�
IRU�DQ\�SDUWLFXODU�GRFXPHQW��7KLV�LV�IRUPDOL]HG�LQ�(TXDWLRQ�����

,')�Z�  ����FRXQW�RI�GRFXPHQWV���FRXQW�RI�GRFXPHQWV�FRQWDLQLQJ�Z� ���

,I�D�WHUP�DSSHDUV�LQ�HYHU\�GRFXPHQW��LWV�,')�YDOXH�LV����ZKLOH�D�WHUP�WKDW�DSSHDUV�LQ�RQO\�RQH�GRFXPHQW�
FDQ� HDVLO\� KDYH� D� YDOXH� LQ� WKH� GRXEOH� GLJLWV�� &RPELQLQJ� WKHVH� WZR� FRQFHSWV�� ZH� REWDLQ� WKH� 7)�,')�
DOJRULWKP�

�	 െ ��	ሺݓሻ ൌ �	ሺݓሻ כ ��	ሺݓሻ ���

&RQFHSWXDOO\�VLPSOH��DQG�GDWLQJ�EDFN�WR�WKH�PLG���V��WKLV�DOJRULWKP�LV�SURYHQ�HIIHFWLYH�DQG�WLPHOHVV��ZLWK�
QXPHURXV�H[DPSOHV�RI�PRGHUQ�XVDJH�>�� � ��@�

����5HOHYDQFH�$WWULEXWH�LQ�*LVW

,I�ZH�RQO\�H[DPLQH�VHQWLPHQW�ZKHQ�JHQHUDWLQJ�D�VXPPDU\��DQ�LVVXH�DULVHV��)RU�WKH�³0F'RQDOGV´�
UHVWDXUDQW��WKH�VXPPDU\�FRXOG�LQFOXGH��³6WDU�:DUV�LV�D�UHDOO\�JUHDW�PRYLH´��7KLV�VHQWHQFH�LV�FRPSOHWHO\�
LUUHOHYDQW�WR�WKH�UHVWDXUDQW��7R�HOLPLQDWH�VXFK�VHQWHQFHV��ZH�XVH�WKH�7)�,')�DOJRULWKP�JLYHQ�LQ�(TXDWLRQ�
�����)RU�RXU�GRFXPHQW�FRUSXV��ZH�XVH�WKH�ZHOO�WHVWHG�5HXWHUV��������'LVWULEXWLRQ�����>������@��FRQWDLQLQJ�
������GRFXPHQWV��

7KH�FRUH�RI�7)�,')�LV�D�GLFWLRQDU\�RI�ZRUG�YDOXHV��7R�REWDLQ�WKLV�GLFWLRQDU\��ZH�PXVW�FDOFXODWH�
WKH�7) YDOXH�RI�HYHU\�ZRUG�LQ�WKH�VHW�RI�UHYLHZV�ZH�DUH�VXPPDUL]LQJ��(TXDWLRQ�����DQG�WKH�,') YDOXHV�IRU�
RXU�FRUSXV�RI�GRFXPHQWV��(TXDWLRQ�����1H[W��XVLQJ�(TXDWLRQ����ZH�REWDLQ�WKH�UHOHYDQFH�5 IRU�VHQWHQFH�6
ZLWK�P ZRUGV�LQ�(TXDWLRQ������

ܴሺܵሻ ൌ
σ ି୍ୈሺ௪ሻೢא


���

,Q�VKRUW��5�6� LV�WKH�DYHUDJH�7)�,') VFRUH�RI�DOO�ZRUGV��Z��LQ VHQWHQFH 6��1RUPDOL]LQJ E\ WKH�QXPEHU�RI�
ZRUGV� P� DOORZV�XV�WR�REWDLQ�D�UHOHYDQFH�YDOXH�LQGHSHQGHQW�RI�WKH�VL]H�RI�WKH�VHQWHQFH��WKHUHIRUH�
SURYLGLQJ�PRUH�HIIHFWLYH�UHOHYDQFH�FRPSDULVRQ��7KLV�DWWULEXWH�DOORZV�XV�WR�SHQDOL]H�RXWOLHU�VHQWHQFHV��DQG�
UHZDUG�VHQWHQFHV�WKDW�FORVHO\�PDWFK�WKH�DYHUDJH�ODQJXDJH�XVHG�LQ�WKH�VHW�RI�UHYLHZV�

� ([WHQVLELOLW\

5HYLHZ�VXPPDUL]DWLRQ�LV�D�QDUURZ�YLHZ�RI�WKH�SRVVLEOH�DSSOLFDWLRQV�RI�*LVW��7KH�DELOLW\�WR�HDVLO\�
DGG�DWWULEXWHV�DOORZV�*LVW� WR�H[WHQG�WR�RWKHU�GRPDLQV�ZLWKRXW�UHLQYHQWLQJ�WKH�FRUH�V\VWHP��*HQHUDO� WH[W�
VXPPDUL]DWLRQ�LV�DOUHDG\�SRVVLEOH�ZLWK�WKH�FRUH�*LVW�DWWULEXWHV�



)RU�H[DPSOH��RQH�FDQ�DGDSW�*LVW�WR�H[WUDFW�VHQWHQFHV�PHQWLRQLQJ�UHFHQW�QHZV�IURP�VRFLDO�PHGLD��
(DFK�VHW�RI�WH[W�FDQ�EH�WDNHQ�IURP�GLIIHUHQW�VRFLDO�PHGLD�SRVWV��RU�IURP�PDQ\�SRVWV�IURP�HDFK�SHUVRQ��$Q�
DWWULEXWH� WKDW�JLYHV�JUHDW�ZHLJKW� WR�VHQWHQFHV�FRQWDLQLQJ�SKUDVHV� UHODWHG� WR� UHFHQW�QHZV��DQG�D� ILOWHU� IRU�
WKHVH� SKUDVHV�� H[WHQG�*LVW� WRZDUGV� WKH� GRPDLQ� RI� QHZV� VXPPDUL]DWLRQ�� &RPELQHG�ZLWK� WKH� FRUH� *LVW�
DWWULEXWHV�� WKLV� V\VWHP�FRXOG� ILQG� VHQWHQFHV� WKDW� ILW� SHRSOH
V�YLHZV�RI� UHFHQW�QHZV�� ,I� LQWHUHVWHG� LQ�RQO\�
SRVLWLYH�RU�QHJDWLYH�YLHZV��D�FRUUHVSRQGLQJ�VHQWLPHQW�ILOWHU�FDQ�EH�DGGHG�

:H�QRWH� WKDW��ZKLOH� WKH� IRUPXODWLRQ� LQ�)LJXUH���DQG�6HFWLRQ�� VSHFLI\�D� OLQHDU� FRPELQDWLRQ�RI�
DWWULEXWHV��QRQ�OLQHDU�DWWULEXWHV�DUH�SRVVLEOH��$WWULEXWHV�FDQ�EH�FDOFXODWHG�IURP�D�VHW�RI�VHQWHQFHV��GXULQJ�
WKH� RSWLPL]DWLRQ� SKDVH� DW� WKH� H[SHQVH� RI� SHUIRUPDQFH� 7KH� VHQWLPHQW� DWWULEXWH� LQ� 6HFWLRQ� ���� LV� DQ�
H[DPSOH�RI�D�QRQ�OLQHDU�*LVW�DWWULEXWH�

,W�LV�DOVR�HDV\�WR�LPSURYH�*LVWV�HIIHFWLYHQHVV�DV�D�JHQHUDO�WH[W�RU�UHYLHZ�VXPPDUL]DWLRQ�V\VWHP��
$V� DQ� XQVXSHUYLVHG� OHDUQLQJ� V\VWHP�� WKH� HIIHFWLYHQHVV� RI� *LVW� VXPPDUL]DWLRQ� LV� GHWHUPLQHG� E\� XVHU�
RSLQLRQ��$OWKRXJK�ZH�KDYH�OLPLWHG�UHVRXUFHV�WR�WKRURXJKO\�WHVW�WKH�HIIHFWLYHQHVV�RI�YDULRXV�FRPELQDWLRQV�
RI� DWWULEXWHV�� LI� PRUH� DUH� DGGHG�� XVHU� RSLQLRQ� FDQ� EH� REWDLQHG� RQ� ZKHWKHU� WKH� DWWULEXWHV� LPSURYH�
VXPPDUL]DWLRQ�DELOLW\��7KLV�VWHS�FRXOG�EH�UHSHDWHG�PXOWLSOH�WLPHV�WR�RSWLPL]H�WH[W�VXPPDUL]DWLRQ��*LYLQJ�
JUHDWHU�ZHLJKW�WR�VHQWHQFHV�ZLWK�FHUWDLQ�SDUWV�RI�VSHHFK�LV�DQ�H[DPSOH�RI�DQ�DWWULEXWH�WKDW�PD\�LPSURYH�
WH[W�VXPPDUL]DWLRQ�

����0LQRU�$WWULEXWHV�LQ�*LVW

%H\RQG�WKH�SULPDU\�DWWULEXWHV��D�QXPEHU�RI�PLQRU�DWWULEXWHV�SURYLGH�DGGLWLRQDO�GLUHFWLRQ�IRU�*LVW���
)RU�RQH��*LVW�JUDQWV�DGGLWLRQDO�ILWQHVV� WR�VHQWHQFHV�WKDW�PHQWLRQ�WKH�QDPH�RI� WKH�SURGXFW��RU� WR�D� OHVVHU�
H[WHQW��SDUW�RI�WKH�QDPH��7KLV�UHGXFHV�WKH�FKDQFH�RI�JHQHUDWLQJ�D�VXPPDU\�ZLWK�VHQWHQFHV WKDW�DUH�RXW�RI�
FRQWH[W��7KH�VHQWHQFH��³6WDU�:DUV�LV�D�UHDOO\�JUHDW�PRYLH´��LV�JLYHQ�JUHDWHU�ZHLJKW WKDQ��³7KDW�LV�D�UHDOO\�
JUHDW�PRYLH´�

%\�H[DPLQLQJ�WKH�OHQJWK�RI�D�VHQWHQFH��ZH�SURYLGH�KHXULVWLF�JXLGDQFH�WRZDUGV�VHQWHQFHV WKDW ILW�
WKH� FRQFHSW� RI� D� VXPPDU\�� 6KRUW� VHQWHQFHV� DUH� SHQDOL]HG� IRU� QRW� SURYLGLQJ� HQRXJK� LQIRUPDWLRQ��ZKLOH�
ORQJ�VHQWHQFHV�DUH�SHQDOL]HG�IRU�EHLQJ�WRR�YHUERVH��7KH�RSWLPDO�VHQWHQFH�OHQJWK�LV�HPSLULFDOO\�GHWHUPLQHG�
WR�EH����ZRUGV��7KLV�FRQFOXVLRQ�LV�UHDFKHG�E\�FDOFXODWLQJ�WKH�DYHUDJH�VHQWHQFH�OHQJWK�IURP�KXQGUHGV�RI�
UHYLHZV�WKDW�DUH�GHHPHG�YHU\�KHOSIXO�E\�WKH�<HOS�FRPPXQLW\�

� )LWQHVV�)XQFWLRQ

(DFK�DWWULEXWH�SUHVHQWHG�LQ�6HFWLRQV���� SURYLGHV D�YDOXH�FRUUHODWLQJ�ZLWK�WKH�HIIHFWLYHQHVV�RI�D�
VHQWHQFH� RU� VHW� RI� VHQWHQFHV� IRU� VXPPDUL]DWLRQ� 7KHVH� DWWULEXWHV� FRQVLGHU� VHQWLPHQW�� UHOHYDQFH�� OHQJWK��
DQG� WLWOH� �QDPH�� RI� WKH� GRFXPHQW� RU SURGXFW� )XUWKHU� DWWULEXWHV� FDQ EH� HDVLO\� DGGHG� WR� FRQVLGHU� RWKHU�
DVSHFWV�RI�D�JRRG�VXPPDU\� %HFDXVH HDFK�DWWULEXWH�LQGLYLGXDOO\�VFRUHV�WKH�HIIHFWLYHQHVV�RI�D�VHQWHQFH�RU�
VHW� RI� VHQWHQFHV� IRU� VXPPDUL]DWLRQ� FRPELQLQJ WKHVH DWWULEXWHV� ZLWK ZHLJKWHG� VXPPDWLRQ SURYLGHV DQ�
HIIHFWLYH�ILWQHVV�IXQFWLRQ�

7KLV ILWQHVV�IXQFWLRQ�PXVW�ILUVW FRPELQH�LQGLYLGXDO�VHQWHQFH�DWWULEXWHV�LQWR�D�FRPELQDWLRQ�YDOXH�
IRU�HDFK�DWWULEXWH��6RPH�DWWULEXWHV�DUH�FRPELQHG�DV�DQ�DYHUDJH�RI�LQGLYLGXDO�VHQWHQFH�DWWULEXWHV��RWKHUV�DUH�
D�QRQ�OLQHDU�FRPELQDWLRQ��$�ZHLJKWHG�VXPPDWLRQ�RI�DWWULEXWH�FRPELQDWLRQ�YDOXHV�WKHQ�SURYLGHV�WKH�ILQDO�
ILWQHVV�YDOXH��2XU�DWWULEXWH�ZHLJKWV�DUH�JLYHQ�LQ�7DEOH����1RWH�WKDW�HDFK�DWWULEXWH�LV�GHILQHG�LQ�6HFWLRQV���
���7KLV�ZHLJKWHG�VXP�EHQHILWV�IURP UHOLDEOH�YDOXH�UDQJHV��$SDUW�IURP�UHOHYDQFH��DOO�DWWULEXWHV�IDOO�ZLWKLQ�D�



SUHGLFWDEOH�UDQJH��)RU�UHOHYDQFH�YDOXHV� WR�EH�PRUH�SUHGLFWDEOH��ZH�QRUPDOL]H�IURP���WR����$OJRULWKP���
SUHVHQWV�WKLV�ILWQHVV�IXQFWLRQ�IRU�D�VHW�RI�1�VHQWHQFHV�

7DEOH����$WWULEXWH�:HLJKWV
$WWULEXWH :HLJKW
6HQWLPHQW��&�1� ��
5HOHYDQFH �
6HQWLPHQW�0DJQLWXGH �
/HQJWK�6FRUH �
1DPH�6FRUH �

$OJRULWKP�� *LVW�)LWQHVV�)XQFWLRQ

6HW�ILWQHVV�)� ��
IRU DWWULEXWH�$��H[FOXGLQJ�VHQWLPHQW��GR

)� �)���:�$����ୟ୴ሺ�ሻ

HQG�IRU
)� �)���:�&���&�1�

:�$��LV�WKH�ZHLJKW�RI�DWWULEXWH�$��:�&��LV�WKH�ZHLJKW�RI�WKH�VHQWLPHQW�FORVHQHVV�DWWULEXWH��DQG��ୟ୴ሺ�ሻ LV�

WKH�DYHUDJH�YDOXH�RI�DWWULEXWH�$�IRU�VHQWHQFHV�LQ�1��2I�RXU�DWWULEXWHV��RQO\�WKH�VHQWLPHQW�FORVHQHVV�
IXQFWLRQ�&�1� ����LV�D�QRQ�OLQHDU�FRPELQDWLRQ��$V�GHVFULEHG�LQ�6HFWLRQ����*LVW�FDQ�EH�H[WHQGHG�ZLWK�
DGGLWLRQDO�QRQ�OLQHDU�DWWULEXWHV�

6LQFH�DWWULEXWHV�DUH�SUH�FDOFXODWHG�IRU�HYHU\�VHQWHQFH��WKH�ILWQHVV�IXQFWLRQ�LV�YHU\�IDVW��UHTXLULQJ�
RQO\�DQ�DGGLWLRQ RSHUDWLRQ IRU�HYHU\�DWWULEXWH�RI�HYHU\�VHQWHQFH� DQG�D�PXOWLSOLFDWLRQ�RSHUDWLRQ IRU�HYHU\�
DWWULEXWH��ZLWK�WKH�H[FHSWLRQ�RI�&�1���ZKLFK VFDOHV�OLQHDUO\�ZLWK�WKH�VL]H�RI�1��)LWQHVV�IXQFWLRQ�VFDOLQJ�LV�
IRUPDOL]HG�DV��ሺܽ݇ሻ��ZKHUH�D LV�WKH�QXPEHU�RI�DWWULEXWHV�DQG�N LV�WKH�VL]H�RI�1�

� 0HWDKHXULVWLF�6HDUFK

7KH�DELOLW\� WR� WUDYHUVH�D�JHQHUDO�ILWQHVV� ODQGVFDSH�PDNHV PHWDKHXULVWLFV�D�SRZHUIXO�VHDUFK�WRRO�
(DFK�PHWDKHXULVWLF�XVHV�WKH�VDPH�ILWQHVV�IXQFWLRQ��GHILQHG�LQ�6HFWLRQ����7KLV�ILWQHVV�IXQFWLRQ�WDNHV�D�VHW�RI�
VHQWHQFHV� DQG� UHWXUQV� D� VLQJOH� QXPEHU� WKDW� GHILQHV� WKH� TXDOLW\� RI� WKH� JLYHQ� VHQWHQFHV ZLWK� UHJDUG� WR�
VXPPDUL]LQJ� WKH� WH[W� ,Q�*LVW�� WKLV� ILWQHVV� YDOXH� LV� GHWHUPLQHG�E\ D� FRPELQDWLRQ�RI VHQWHQFH� DWWULEXWHV�
VXFK�DV�VHQWLPHQW��7)�,')�UHOHYDQFH��DQG�RWKHU�YDOXHV�GHILQHG�E\�D�XVHU��7KH JHQHUDOLW\ RI�PHWDKHXULVWLF�
VHDUFK OHWV� XV� FKDQJH� WKH� GHILQLWLRQ� RI� D� JRRG� VHQWHQFH� E\� DGMXVWLQJ� WKH� ILWQHVV� IXQFWLRQ�� ZLWKRXW�
PRGLI\LQJ�WKH�SURFHVV�WKDW�GLVFRYHUV�WKH�EHVW�VHQWHQFHV�IRU�VXPPDUL]DWLRQ�

0DQ\�PHWDKHXULVWLFV�H[LVW�WR�SHUIRUP�VHDUFK��:H�H[SORUH�D�SRSXODU�VXEVHW�RI�PHWDKHXULVWLFV��7KH�
FODVVLF�JHQHWLF�DOJRULWKP��*$��UHPDLQV�DQ�HIIHFWLYH�VHDUFK�PHWKRG�>�� � ��@��0RUH�UHFHQWO\��PHWDKHXULVWLF�
PHWKRGV�URRWHG�LQ�PDWKHPDWLFV�KDYH�JURZQ�LQ�SRSXODULW\��3DUWLFOH�VZDUP�RSWLPL]DWLRQ��362��>��@�LV�QRZ�
D�VWDSOH�RI�PHWDKHXULVWLF�PHWKRGV��7KH�UHFHQWO\�GHYHORSHG�JUDYLWDWLRQDO�VHDUFK�DOJRULWKP��*6$��>��@� LV�
IXQFWLRQDOO\�VLPLODU�WR�362��EXW�LV�LQVSLUHG�E\�SK\VLFV�UDWKHU�WKDQ�QDWXUH� 7KH�*LVW�ILWQHVV�IXQFWLRQ�ZRUNV�
ZLWK�PRVW�PHWDKHXULVWLFV��$V�VXFK��WKH�FKRLFH�RI�PHWDKHXULVWLF�DIIHFWV�RQO\�WKH�HIILFLHQF\�RI�WKH�VHDUFK�IRU�
WKH�EHVW�VHW�RI�VHQWHQFHV� 7KLV�LV�DQ�LQWHUFKDQJHDEOH�FRPSRQHQW�WKDW�GRHV�QRW�DIIHFW� WKH�FRUH�SURFHVV�RI�
*LVW�



����*HQHWLF�$OJRULWKP

7KH�*$ >�� � ��@��LQVSLUHG�E\�HYROXWLRQ�LQ�QDWXUH��LV�RQH�RI�WKH�ROGHVW�PHWDKHXULVWLFV��'HVSLWH�LWV�
DJH��WKLV�DOJRULWKP�LV�RQH�RI�WKH�PRVW�SRSXODU�PHWDKHXULVWLFV�LQ�XVH�WRGD\��D�WHVWDPHQW�WR�LWV�HIIHFWLYHQHVV��
2QH�DGYDQWDJH�RI�WKH�*$�LV�H[WHQVLELOLW\��7KH�XVH�RI�LQWHUFKDQJHDEOH�FURVVRYHU��VHOHFWLRQ��DQG�PXWDWLRQ�
IXQFWLRQV�DOORZV RQH�WR�WDLORU�WKH�*$�WR�D�SDUWLFXODU�SUREOHP�

6HOHFWLQJ� FDQGLGDWH� VROXWLRQV�� RU� FKURPRVRPHV�� EDVHG� RQ� ILWQHVV� FUHDWHV� SUHVVXUH� WR� LPSURYH�
ILWQHVV��DQG�IRUPV�WKH�FRUH�RI�WKH�H[SORLWDWLRQ�FRPSRQHQW�RI�WKLV�PHWDKHXULVWLF��6HOHFWHG�FKURPRVRPHV�DUH�
WKHQ� FRPELQHG� WR� H[SORUH� SRWHQWLDO� VROXWLRQV� LQ� WKH� SRUWLRQ� RI� WKH� SUREOHP� VSDFH� WKDW� KLJK� ILWQHVV�
VROXWLRQV�RFFXS\��DGMXVWLQJ�SRWHQWLDO�VROXWLRQV�WRZDUGV�KLJKHU�ILWQHVV��DQG�H[SORULQJ�QHZ�VSDFH��0XWDWLRQ�
PDLQWDLQV�GLYHUVLW\� LQ� WKH�FKURPRVRPH�SRSXODWLRQ�E\�UDQGRPO\�DGMXVWLQJ�FKURPRVRPHV� LQGHSHQGHQW�RI�
ILWQHVV�

,Q�WKLV�SDSHU��ZH�GR�QRW�DWWHPSW�WR�LPSURYH�XSRQ�WKH�*$�OLWHUDWXUH��,QVWHDG��ZH�PDNH�XVH�RI�WKH�
VWDSOHV� DOUHDG\� GHYHORSHG�� 2QH�SRLQW� FURVVRYHU� WDNHV� WZR� SDUHQW� FKURPRVRPHV�� DQG� JHQHUDWHV� WZR�
FKLOGUHQ�FKURPRVRPHV�E\�WDNLQJ�RQH�SDUW�IURP�HDFK�SDUHQW��DFFRUGLQJ�WR�D�UDQGRPO\�VHOHFWHG�FURVVRYHU�
SRLQW��GLVSOD\HG�LQ�)LJXUH���

)LJXUH����2QH�3RLQW�&URVVRYHU

5RXOHWWH�VHOHFWLRQ�UDQGRPO\�VHOHFWV�SDUHQWV�IRU�FURVVRYHU��ZLWK�D�SUREDELOLW\�RI�VHOHFWLRQ�SURSRUWLRQDO�WR�
WKH�ILWQHVV�RI�WKH�FKURPRVRPH��%LW�VWULQJ�PXWDWLRQ�H[DPLQHV�HYHU\�ELW�RI�HYHU\�FKLOG�FKURPRVRPH��DQG��
ZLWK�SUREDELOLW\�S��IOLSV�WKH�ELW�IURP���WR����RU���WR����&RQYHUVHO\��ZLWK�SUREDELOLW\����� S��WKH�ELW�UHPDLQV�
XQFKDQJHG�

����3DUWLFOH�6ZDUP�2SWLPL]DWLRQ

/LNH�*$V��362 >��@ LV� LQVSLUHG�E\�QDWXUH��EXW� LV� OHVV�GHSHQGHQW�RQ�FRQWUROOHG� UDQGRPQHVV��%\�
VWXG\LQJ�WKH�VZDUPLQJ�EHKDYLRU�RI�ELUGV�DQG�ILVK��WKH�DXWKRUV�LQ�>��@�GHYHORSHG�WKLV�DOJRULWKP�WR�PLPLF�
WKH� VRFLDO� EHKDYLRU� RI� DQLPDOV� WKDW� FDQ� VFDWWHU�� FKDQJH� GLUHFWLRQ� VXGGHQO\�� DQG� UHJURXS� WR� GLVFRYHU� DQ�
RSWLPDO�SDWK�

362� LQLWLDOL]HV� D� SRSXODWLRQ� RI� SDUWLFOHV� DW� UDQGRP� SRVLWLRQV� LQ� D SUREOHP� VSDFH�� 5DQGRP�
DFFHOHUDWLRQ� YHFWRUV� GULYH� WKHVH� SDUWLFOHV� WR� H[SORUH� QHZ� VROXWLRQV�� $FFHOHUDWLRQ� WRZDUGV� KLJK� ILWQHVV�
SDUWLFOHV��DQG�WKH�EHVW NQRZQ�VROXWLRQ��DOORZV�IRU�WKH�H[SORLWDWLRQ�RI�NQRZQ�VROXWLRQV�LQ�DQ�HIIRUW�WR�ILQG�
VPDOO�DGMXVWPHQWV�WKDW�LQFUHDVH�ILWQHVV��)LJXUH���VKRZV�KRZ�UDQGRP�DFFHOHUDWLRQ�DQG�DFFHOHUDWLRQ�WRZDUGV�
KLJK�ILWQHVV�DUHDV�PD\�FRPELQH�WR�JLYH�WKH�PRYHPHQW�RI�ORZ�ILWQHVV SDUWLFOHV�WKURXJK�D�SUREOHP�VSDFH�

8QOLNH�*$��362V�VPDOO�DGMXVWPHQWV�RI�D�SUHYLRXV�SRSXODWLRQ�DOORZV�IRU�ILQH�JUDLQHG�H[SORUDWLRQ�
RI� FRQWLQXRXV� SUREOHP� VSDFHV�� (YHQ� ZLWKRXW� D� FRQWLQXRXV� SUREOHP� VSDFH�� 362V� EHKDYLRU� FDXVHV� ORZ�

3D

&K



ILWQHVV�SDUWLFOHV� WR�TXLFNO\� VZDUP� WRZDUGV�KLJK� ILWQHVV� VROXWLRQV�� DOORZLQJ� UDSLG� DGMXVWPHQW��+RZHYHU��
WKLV�KLJK�H[SORLWDWLRQ FRPHV�DW�WKH�FRVW�RI�SRWHQWLDOO\�FRQYHUJLQJ�WR�ORFDO�PLQLPD�

����*UDYLWDWLRQDO�6HDUFK�$OJRULWKP

*6$ >��@ KDV�PDQ\� VLPLODULWLHV� WR�362��/LNH� LW�� LWHUDWLYH� DGMXVWPHQWV� DUH�PDGH� WR� DQ� LQLWLDOO\�
UDQGRP�SRSXODWLRQ��DV�RSSRVHG�WR�JHQHUDWLQJ�FRPSOHWHO\�QHZ�VROXWLRQV�IURP�LWHUDWLRQ�WR�LWHUDWLRQ�DV�*$�
GRHV�� $OVR� OLNH� 362�� *6$� GUDZV� ORZ� ILWQHVV� VROXWLRQV� WRZDUGV� KLJK� ILWQHVV� VROXWLRQV� DV� D� IRUP� RI�
H[SORLWDWLRQ��8QOLNH�362��*6$�LV�LQVSLUHG�E\�WKH�JUDYLWDWLRQDO�PRWLRQ�RI�ERGLHV�LQ�IUHH�VSDFH��DV�GLFWDWHG�
E\�1HZWRQ
V�ODZV�

)LJXUH����3DUWLFOHV�GUDZQ�WRZDUGV�KLJK�ILWQHVV�>��@

,Q�*6$�� HYHU\� SRWHQWLDO� VROXWLRQ� KDV� D�PDVV� SURSRUWLRQDO� WR� LWV� ILWQHVV��$V� LQ� QDWXUDO� SK\VLFV��
ERGLHV�DWWUDFW�RQH�DQRWKHU��KLJKHU�PDVV�ERGLHV�DWWUDFW�PRUH�DQG�DUH�OHVV�DIIHFWHG�E\�WKH�DWWUDFWLRQ�RI�RWKHU�
ERGLHV�� 7KLV�PHFKDQLVP� DORQH�ZRXOG� TXLFNO\� FDXVH� DOO� ERGLHV� WR� FRQYHUJH� WRZDUGV� WKH� KLJKHVW� ILWQHVV�
ERGLHV��8QOHVV�WKH�JOREDO�RSWLPD�OLHV�DORQJ�WKH�SDWK�RI�RQH�RI�WKHVH�ERGLHV��WKLV�ZRXOG�UHVXOW�LQ�SUHPDWXUH�
FRQYHUJHQFH�WR�D�ORFDO�RSWLPD��7R�HQFRXUDJH�H[SORUDWLRQ�RI�WKH�SUREOHP�VSDFH��WKH�VXPPDWLRQ�RI�IRUFH�RQ�
D�ERG\�DQG�WKH�YHORFLW\�XSGDWH�IRU�D�ERG\�LV�UDQGRPL]HG��6SHFLILFDOO\��WKH�WRWDO�IRUFH�RQ�D�ERG\�LQ�D�RQH
GLPHQVLRQ�LV�JLYHQ�DV�

ܨ
ௗሺݐሻ ൌ σ ݊ܽݎ ݀ܨ

ௗሺݐሻǤ����� ݆ ് ݅ே
ୀଵ ���

ZKHUH ܨ
ௗሺݐሻ LV�WKH WRWDO IRUFH�RQ�ERG\�L LQ�GLPHQVLRQ�G DW�WLPH�VWHS�W� ݊ܽݎ ݀ LV�D�UDQGRP�QXPEHU�EHWZHHQ�

��DQG��� ܨ
ௗሺݐሻ LV� WKH� IRUFH�RI�ERG\� M RQ�ERG\� L� LQ�GLPHQVLRQ�G DW� WLPH�VWHS� W�� DQG�1 LV� WKH�QXPEHU�RI�

ERGLHV��$V�VXFK��WKH�IRUFH�WKDW�HDFK�ERG\�DSSOLHV�WR�HYHU\�RWKHU�ERG\�LQ�HDFK�GLPHQVLRQ�LV�UDQGRPL]HG��
'HSLFWHG�LQ�)LJXUH���DUH�WZR�ERGLHV�RI�HTXDO PDVV� HTXLGLVWDQW�LQ�WKH�[�DQG�\�GLPHQVLRQ��7KH�IRUFH�IRU�
HDFK�GLPHQVLRQ�LV�HTXDO�DFFRUGLQJ�WR�1HZWRQ
V�ODZV��XQOLNH�*6$�



7KH� YHORFLW\� XSGDWH� LV� OLNHZLVH� UDQGRPL]HG� IRU� HDFK� ERG\� E\� WDNLQJ� D� UDQGRP� IUDFWLRQ� RI� WKH�
YHORFLW\� LQ�HDFK�GLPHQVLRQ�DQG�DGGLQJ� LWV�DFFHOHUDWLRQ� LQ� WKDW�GLPHQVLRQ�� WR�REWDLQ� WKH�YHORFLW\� IRU� WKH�
QH[W�WLPH�VWHS��7KLV�LV�IRUPDOL]HG�DV�

ݒ
ௗሺݐ  ͳሻ ൌ ݒ݀݊ܽݎ

ௗሺݐሻ  ܽ
ௗሺݐሻ ���

ZKHUH ݒ
ௗሺݐሻ LV�WKH�YHORFLW\�RI�ERG\�L LQ�GLPHQVLRQ�G DW�WLPH�VWHS�W� ݀݊ܽݎ LV�D�UDQGRP�QXPEHU�EHWZHHQ���

DQG� ��� DQG� ܽ
ௗሺݐሻ LV� WKH� DFFHOHUDWLRQ� RI� ERG\� L LQ� GLPHQVLRQ� G DW� WLPH� VWHS� W�� 3UHVHQWHG� KHUH� DUH� WKH�

HTXDWLRQV�WKDW�PRVW�GLIIHUHQWLDWH�*6$�IURP�VWDQGDUG�1HZWRQLDQ�PRWLRQ��)RU�D�PRUH�LQ�GHSWK�SUHVHQWDWLRQ�
RI�WKH�*6$�DOJRULWKP��VHH�>��@�

)LJXUH����0RYHPHQW�RI�ERGLHV�LQ�*6$

� 3HUIRUPDQFH�(QKDQFHPHQWV

7KH�V\VWHP�SUHVHQWHG�WKXV�IDU�UHOLHV�RQ�D�PHWDKHXULVWLF�ZLWKRXW�JXDUDQWHH�RI�ILQGLQJ�WKH�RSWLPDO�
VROXWLRQ�LQ�D SRWHQWLDOO\�ODUJH�SUREOHP�VSDFH��7KLV�PHDQV� IRU�YHU\�ODUJH�SUREOHPV� LI PRVW�VHQWHQFHV�DUH�
SRRU�ZLWK� UHJDUG� WR� WKH� ILWQHVV� IXQFWLRQ�� WKH� VXPPDU\�PD\�EH�SRRU��7R�PRUH�FRQVLVWHQWO\�GLVFRYHU� WKH�
RSWLPDO�VHW�RI�VHQWHQFHV��ZH�PXVW�UHGXFH�WKH�SUREOHP�VSDFH�E\�FXOOLQJ�SRRU�VHQWHQFHV��WKHUHE\ RSWLPL]LQJ
WKH�PHWDKHXULVWLF�

����&XOOLQJ

(YHU\� VHQWHQFH DGGV� WR� WKH� VHDUFK� VSDFH� RI� WKH�PHWDKHXULVWLF� VHDUFK� SURFHVV�� +RZHYHU�� PDQ\�
VHQWHQFHV FDQ� HDVLO\� EH� GHHPHG� XQVXLWDEOH� GXH� WR� WKH� YDOXH� RI� D� VLQJOH� DWWULEXWH�� &RPSOHWHO\� QHXWUDO��
LUUHOHYDQW�� RU� H[WUHPHO\� ORQJ� VHQWHQFHV� FDQ� LPPHGLDWHO\� EH� GLVFDUGHG� IURP� WKH� VHDUFK� VSDFH�� WKHUHE\�
VDYLQJ�WLPH��DQG�LQFUHDVLQJ�WKH�FKDQFH�RI�ILQGLQJ�WKH�RSWLPDO�VHW�RI�VHQWHQFHV�

7R� WKLV� HQG�� ZH� LQWURGXFH� D� WHFKQLTXH� ZH� FDOO� LQWHUPHGLDWH� FXOOLQJ� $V HDFK DWWULEXWH $� RI�
VHQWHQFH�6��JLYHQ�DV�$�6�� LV�FDOFXODWHG��LW�LV FRPSDUHG�WR�D�WKUHVKROG��,I�WKH�DWWULEXWH�YDOXH�GRHV�QRW�SDVV�
WKH� WKUHVKROG�� WKH� VHQWHQFH� LV LPPHGLDWHO\� GLVFDUGHG�� 1R� DGGLWLRQDO� DWWULEXWHV� DUH� FDOFXODWHG IRU� WKH�
GLVFDUGHG�VHQWHQFH��2WKHUZLVH��WKH�QH[W�DWWULEXWH�LV�FDOFXODWHG��DQG�WKLV�SURFHVV�UHSHDWV��7KLV�LV�SUHVHQWHG�
LQ�$OJRULWKP���

)RUFH�YHFWRU�IRU�D�
VLQJOH�GLPHQVLRQ

%RG\�RI�PDVV



$OJRULWKP�� &DOFXODWLQJ�6HQWHQFH�$WWULEXWHV�:LWK�&XOOLQJ

IHWFK DOO�WH[W 7
IRU�VHQWHQFH�6�LQ�7 GR

IRU�DWWULEXWH�$�LQ�VHW�RI�DWWULEXWHV�WR�FDOFXODWH�GR
FDOFXODWH $�6�
LI $�6����FXOOLQJ�WKUHVKROG�IRU�$�GR

VWRS FDOFXODWLQJ�DWWULEXWHV�IRU�6
UHPRYH 6�IURP�VHW�RI�VHQWHQFHV
VNLS WR�QH[W�VHQWHQFH�LQ�7

HQG�LI
HQG�IRU

HQG�IRU

7KH� FXOOLQJ� DOJRULWKP� UHTXLUHV� RQO\� D� VLQJOH� SDVV� RI� WKH� VHQWHQFH� GDWDVHW�� ,Q� WKH�ZRUVW� FDVH��ZKHQ QR�
VHQWHQFHV�DUH�FXOOHG� SHUIRUPDQFH�VFDOLQJ�LV�JLYHQ DV��ሺܽݏሻ ZKHUH�V LV�WKH�QXPEHU�RI�VHQWHQFHV�DQG�D LV�
WKH� QXPEHU� RI� DWWULEXWHV�� ,Q� DFWXDOLW\�� DYHUDJH� SHUIRUPDQFH� LV� EHWWHU�� GXH� WR� DWWULEXWHV� QRW� SDVVLQJ WKH�
WKUHVKROG��UHVXOWLQJ�LQ�IHZHU� WKDQ�D DWWULEXWHV�EHLQJ�FDOFXODWHG�IRU�VRPH�VHQWHQFHV��$YHUDJH�FRPSOH[LW\�
ZLOO�GHSHQG�RQ�WKH�FXOOLQJ�WKUHVKROGV�DQG�WKH�QDWXUH�RI�WKH�VHQWHQFH�GDWDVHW�

����0HWDKHXULVWLF�&RPSDULVRQ

,Q� WKLV� VHFWLRQ�� ZH� SUHVHQW� RXU� SHUIRUPDQFH� UHVXOWV� IRU� HDFK� RI� WKH� IROORZLQJ� PHWDKHXULVWLFV��
FDQRQLFDO�JHQHWLF� DOJRULWKP� �*$���SDUWLFOH� VZDUP�RSWLPL]DWLRQ� �362��� DQG�JUDYLWDWLRQDO� VHDUFK� �*6$���
(DFK� DOJRULWKP� UXQV� IRU� ����� LWHUDWLRQV�ZLWK� WKH� EHVW� ILWQHVV� UHFRUGHG�� 6LQFH� WKHVH�PHWDKHXULVWLFV� DUH�
VWRFKDVWLF�� HDFK� WHVW� LV� UXQ� ���� WLPHV�� DQG� WKH� UHVXOWV� DUH� DYHUDJHG�� 6WDQGDUG� GHYLDWLRQ� �6'�� LV� DOVR�
SUHVHQWHG� WR� GHWHUPLQH� FRQVLVWHQF\� RI� SHUIRUPDQFH�� 7KLV� WHVW� LV SHUIRUPHG� RQ� WKUHH� GLIIHUHQW� VHWV� RI�
UHVWDXUDQW�UHYLHZV� 2QH�ZD\�DQDO\VLV�RI�YDULDQFH �$129$� >������@ LV�DOVR�SUHVHQWHG�WR�HQVXUH�VWDWLVWLFDO�
VLJQLILFDQFH�RI�WKHVH�UHVXOWV�

(DFK�DOJRULWKP�KDV�D�SRSXODWLRQ�VL]H�RI�����7KH�*$�KDV�D�PXWDWLRQ�UDWH�RI�������D�FURVVRYHU�UDWH�
RI������D�VWDQGDUG�URXOHWWH�VHOHFWLRQ�IXQFWLRQ��DQG�XVHV�RQH�SRLQW�FURVVRYHU��362�KDV�DQ�Ȧ�YDOXH�RI������D�
߶YDOXH�RI������DQG�D�߶YDOXH�RI������:KHUH�Ȧ�LV�D�VFDOLQJ�IDFWRU�IRU�SDUWLFOH�YHORFLW\��߶ LV�WKH�SXOO�RI�D�

SDUWLFOH
V�EHVW�NQRZQ�SRVLWLRQ��DQG�߶ LV�WKH�SXOO�RI�WKH�JOREDO�EHVW�NQRZQ�SRVLWLRQ��*6$�KDV�DQ�LQLWLDO�*�

YDOXH�RI����DQG�D�*�UHGXFWLRQ�UDWH�ȕ�RI������7KH�*$�XVHV�D�ELQDU\�FKURPRVRPH�RI�VL]H�݈ܿ݁݅ሺ݈݃ଶܵሻ כ ܰ��
ZKHUH� 6� LV� WKH� QXPEHU� RI� VHQWHQFHV� DIWHU� FXOOLQJ DQG�1� LV� WKH� QXPEHU� RI� VHQWHQFHV� WR� LQFOXGH� LQ� WKH�
VXPPDU\��7R�REWDLQ�VHQWHQFHV IURP�WKLV�ELQDU\�FKURPRVRPH��D�EORFN�RI�ELQDU\�LV�GHFRGHG�LQWR�DQ�LQWHJHU�
LQGH[�1� WLPHV�� ,I� DQ� LQGH[� LV�RXW�RI�ERXQG� IRU� WKH�DUUD\�RI� VHQWHQFHV�� WKH�FKURPRVRPH� LV� LPPHGLDWHO\�
JLYHQ�D�YHU\�ORZ�ILWQHVV��7KH�362�DQG�*6$�XVH�D�VROXWLRQ�YHFWRU�RI�1�UHDO�QXPEHUV��ZKLFK�FDQ�HDVLO\�
EHFRPH�LQGLFHV�E\�WDNLQJ�WKH�IORRU�RI�HDFK�UHDO�QXPEHU�

7KH�S�YDOXHV� LQ�7DEOH�� VKRZ�KLJK�VWDWLVWLFDO� VLJQLILFDQFH LQ� WKH�GLIIHUHQFH EHWZHHQ�*$��362��
DQG�*6$��RQ�HDFK�VHW�RI�UHYLHZV��DV�JLYHQ�E\�WKH�ORZ�S�YDOXHV� $V�VXFK��ZH�FDQ�FRQILGHQWO\�VWDWH�WKDW�WKH�
YDULDWLRQ�EHWZHHQ�SHUIRUPDQFH�PHDQV� LQ�7DEOH�� LV�GXH� WR� WKH� DOJRULWKPV� WKHPVHOYHV�� DQG�QRW� UDQGRP�
YDULDQFH� :H�QRWH�WKDW��DOWKRXJK�$129$�DVVXPHV�QRUPDOLW\�RI�GDWD�DQG�HTXDOLW\�RI�YDULDQFH��WKH�FHQWUDO�
OLPLW�WKHRUHP�VWDWHV�WKDW��IRU�ODUJH�VDPSOH�VL]HV��SDUDPHWULF�WHVWV�OLNH�$129$�DUH�UREXVW�HYHQ�LI�WKH�GDWD�
YLRODWHV�WKHVH�DVVXPSWLRQV >��� ��@�



7DEOH����6WDWLVWLFDO�6LJQLILFDQFH�RI�0HWDKHXULVWLF�&RPSDULVRQ �$129$�

5HYLHZ�6HW )�YDOXH S�YDOXH�൏ ͲǤͲͷ

5HYLHZV�� ������� ͲǤͲͲͲͲ ൏ ͲǤͲͷ

5HYLHZV�� ������� ͲǤͲͲͲͲ ൏ ͲǤͲͷ

5HYLHZV�� ������� ͲǤͲͲͲͲ ൏ ͲǤͲͷ

$V� VKRZQ� LQ� 7DEOH� ��� *$� DFKLHYHV� WKH� KLJKHVW� ILWQHVV� IRU� DOO� VHWV� RI� UHYLHZV�� ZLWK� KLJKHVW
FRQVLVWHQF\��DV�LQGLFDWHG�E\�WKH�ORZHVW VWDQGDUG�GHYLDWLRQ��6'�� +RZHYHU��362�DQG�*6$�IROORZ�FORVHO\�
:KLOH�362�DQG�*6$�H[FHO�DW�H[SORULQJ�FRQWLQXRXV�SUREOHP�VSDFHV��WKH�GLVFUHWH�QDWXUH�RI�WKLV�SUREOHP�
YRLGV� WKDW� DGYDQWDJH��*$� RQ� WKH� RWKHU� KDQG� LV� GHVLJQHG� IRU� GLVFUHWH� SUREOHP� VSDFHV� VXFK� DV� WKH�*LVW�
SUREOHP WHVWHG�KHUH� *$�DOVR�KDV�KLJKHU�H[SORUDWLRQ��JLYLQJ�LW�DQ�DGYDQWDJH�LQ WKLV ODUJH�SUREOHP�VSDFH��
362� DQG� *6$� H[FHO� LQ SUREOHP� VSDFHV� ZLWK� VPRRWK� JUDGLHQWV�� EXW VHOHFWLQJ� VHQWHQFHV� UHVXOWV� LQ� D�
SUREOHP�VSDFH� UHVHPEOLQJ D�FRPSOH[�VWHS� IXQFWLRQ�ZLWK�PDQ\�EDVLQV�RI�DWWUDFWLRQ��7KHVH�EDVLQV�HDVLO\�
WUDS�362�DQG�*6$��ZKLOH�WKH�PXWDWLRQ�RSHUDWRUV�RI�*$�DOORZ�LW�WR�HVFDSH DQG�FRQWLQXH�WKH�VHDUFK�IRU�WKH�
RSWLPDO� VROXWLRQ� 7KHVH� IDFWRUV� IDYRU WKH� WLPH� WHVWHG� SHUIRUPDQFH� RI�*$��PDNLQJ� LW�PRVW� HIIHFWLYH� DW
GHWHUPLQLQJ�WKH�EHVW�VHQWHQFHV�WR�IRUP�D�VXPPDU\ IURP D�VHW�RI�WH[W�

7KLV� DQDO\VLV� OHDGV� XV� WR� LPSOHPHQWLQJ� *$� DV� WKH� PHWDKHXULVWLF� VHDUFK� FRPSRQHQW� RI� *LVW��
+RZHYHU��*LVW�LV�QDLYH�WR�LWV�SDUWLFXODU�PHWDKHXULVWLF�DOJRULWKP� $V�ORQJ�DV�D�PHWDKHXULVWLF�LV�FRPSDWLEOH
ZLWK� WKH� ILWQHVV� IXQFWLRQ� JLYHQ� LQ� $OJRULWKP� ��� LW� ZLOO� IXQFWLRQ� ZLWK� *LVW� *LYHQ� WKH� YDVW� QXPEHU� RI�
PHWDKHXULVWLFV�GHYHORSHG��ZH�GR�QRW�SHUIRUP�DQ�H[KDXVWLYH�FRPSDULVRQ�� ,QVWHDG��ZH�XVH� LW�DV�JXLGDQFH�
ZKHQ� VHOHFWLQJ� D�PHWDKHXULVWLF� IRU�*LVW�� ,Q� WKH� FODVVLF� WUDGHRII� RI� H[SORUDWLRQ� YV� H[SORLWDWLRQ��*$�KDV�
JUHDWHU�UDWH�RI�H[SORUDWLRQ�WKDQ�362�DQG�*6$��7KLV�SURYHV�DGYDQWDJHRXV�IRU�WKH�ODUJH�SUREOHP�VSDFH�*LVW�
PXVW� VHDUFK�� *$� DOVR� VHDUFKHV� D� GLVFUHWH� SUREOHP� VSDFH�� ZKLOH� 362� DQG� *6$� H[FHO� DW� FRQWLQXRXV�
SUREOHP�VSDFHV��$V�VXFK��ZH�FRQFOXGH� WKDW�KLJK�H[SORUDWLRQ��GLVFUHWH�PHWDKHXULVWLFV� IXQFWLRQ�EHVW�ZLWK�
*LVW�

7DEOH����0HWDKHXULVWLF�&RPSDULVRQ

5HYLHZV�� 5HYLHZV�� 5HYLHZV�� 0HDQ

*$
0HDQ�%HVW�)LWQHVV ����� ����� ����� �����

%HVW�)LWQHVV�6' ����� ����� ����� �����

362
0HDQ�%HVW�)LWQHVV ����� ����� ����� �����

%HVW�)LWQHVV�6' ����� ����� ����� �����

*6$
0HDQ�%HVW�)LWQHVV ����� ����� ����� �����

%HVW�)LWQHVV�6' ����� ����� ����� �����



7DEOH����6XPPDUL]DWLRQ�$OJRULWKP�&RPSDULVRQ

$OJRULWKP

'DWDVHW *LVW 7H[W5DQN /H[5DQN

2SLQRVLV

$YJ�)�6FRUH ������� �������� ��������

$YJ�5HFDOO ������ �������� ��������

$YJ�3UHFLVLRQ �������� �������� ��������

$YJ�5XQWLPH �������� �������� ��������

'8& ����

$YJ�)�6FRUH �������� �������� ��������

$YJ�5HFDOO �������� �������� ��������

$YJ�3UHFLVLRQ ������� �������� ��������

$YJ�5XQWLPH �������� �������� ��������

FPS�OJ

$YJ�)�6FRUH �������� �������� ��������

$YJ�5HFDOO �������� �������� �������

$YJ�3UHFLVLRQ ������� �������� ��������

$YJ�5XQWLPH �������� �������� ��������

�� %HQFKPDUN�DQG�&RPSDULVRQ

5RXJH�>��@��D�WRRO�IRU�DXWRPDWLFDOO\�HYDOXDWLQJ WH[W�VXPPDUL]DWLRQ�DOORZV�XV�WR�HIILFLHQWO\�
FRPSDUH�WKH�HIIHFWLYHQHVV�RI�*LVW�ZLWK�VWDWH�RI�WKH�DUW�WH[W�VXPPDUL]DWLRQ�DOJRULWKPV��RQ�ODUJH�
WH[W�GDWDVHWV� 5RXJH����D���JUDP�PHWKRG��ZLWK�VWRS�ZRUGV��DQG�ZLWKRXW�V\QRQ\PV LV�DSSOLHG WR�
FRPSDUH�WKH�VLPLODULW\ RI�DXWRPDWLFDOO\�JHQHUDWHG�VXPPDULHV�ZLWK�H[SHUW��JROG�VWDQGDUG��
VXPPDULHV� 5RXJH���LV�VKRZQ�WR�PDWFK�KXPDQ�HYDOXDWLRQV�ZLWK�KLJK DFFXUDF\�>��@�

7KUHH�GDWDVHWV�DUH�EHQFKPDUNHG��2SLQRVLV >��@��FRQWDLQLQJ����VHWV�RI�UHYLHZV�DERXW�
KRWHOV��FDUGV��DQG�YDULRXV�HOHFWURQLFV��DQG�SURIHVVLRQDO�VXPPDULHV�IRU�HDFK� VLQJOH�GRFXPHQW�
'8&����� >��@��FRQWDLQLQJ�����QHZV�DUWLFOHV IURP�WKH�$3�DQG�1HZ�<RUN�7LPHV�QHZVZLUH��DQG�
SURIHVVLRQDO�VXPPDULHV�IRU�HDFK��DQG�FPS�OJ >��@��FRQWDLQLQJ�����VFLHQWLILF�SDSHUV�IURP�
$VVRFLDWLRQ�IRU�&RPSXWDWLRQDO�/LQJXLVWLFV�FRQIHUHQFHV��ZLWK�HDFK�FRUUHVSRQGLQJ�DEVWUDFW�XVHG�
DV�D�SURIHVVLRQDO�VXPPDU\�

*LVW�LV�FRPSDUHG�WR�WZR�VWDWH�RI�WKH�DUW�WH[W�VXPPDUL]DWLRQ�DOJRULWKPV��7H[W5DQN >��@��D�
JUDSK�EDVHG�UDQNLQJ�PRGHO�LQVSLUHG�E\�*RRJOH¶V�3DJH5DQN��DQG�/H[5DQN >��@��D�PHWKRG�IRU�
FRPSXWLQJ�VHQWHQFH�LPSRUWDQFH�EDVHG�RQ HLJHQYHFWRU�FHQWUDOLW\�ZLWK�DQ LQWUD�VHQWHQFH�FRVLQH�
VLPLODULW\ PDWUL[� :H�RPLW�WH[W�VXPPDUL]DWLRQ�HQVHPEOHV�OLNH�0($'�IURP�RXU�FRPSDULVRQ WR�
IRFXV�RQ�WKH�SHUIRUPDQFH�RI�LQGLYLGXDO�DOJRULWKPV��*LVW�LV�IXOO\�FDSDEOH�RI�ZRUNLQJ�ZLWK�WH[W�
VXPPDUL]DWLRQ�DOJRULWKPV OLNH�/H[5DQN� LQ�DQ HQVHPEOH�



7DEOH�� SUHVHQWV�DYHUDJH�UHFDOO��SUHFLVLRQ��DQG�)�VFRUH�IRU�HDFK�GDWDVHW�DQG�DOJRULWKP�
7KHVH�VWDWV��LQ�WKH�FRQWH[W�RI�WH[W�VXPPDUL]DWLRQ��FDQ�EH�LQWHUSUHWHG�DV�IROORZV�

x 5HFDOO��+RZ�PXFK�QHFHVVDU\�LQIRUPDWLRQ�GRHV�WKH�VXPPDU\�FRQWDLQ"
x 3UHFLVLRQ��+RZ�OLWWOH�XQQHFHVVDU\�LQIRUPDWLRQ�GRHV�WKH�VXPPDU\�FRQWDLQ"

x )�6FRUH��+RZ�JRRG�LV�WKH�VXPPDU\"�)�VFRUH�LV�D FRPELQDWLRQ�RI�UHFDOO�DQG�SUHFLVLRQ�
*LVW�RXWSHUIRUPV DOO� FRPSDULVRQ�DOJRULWKPV�RQ�DOO�EXW� WKH�FPS�OJ�GDWDVHW��DV� LQGLFDWHG�E\� WKH�
KLJKHU�)�VFRUH��2Q�WKH�FPS�OJ�GDWDVHW��*LVW�VKRZV�FRPSDUDEOH�SHUIRUPDQFH�ZLWK�D�IUDFWLRQ�RI�
WKH�UXQWLPH� $OWKRXJK�*LVW�VKRZV�ORZHU�DYHUDJH�UHFDOO�� LW�FRQVLVWHQWO\�DFKLHYHV�KLJK�SUHFLVLRQ��
OHDGLQJ� WR� RYHUDOO� KLJKHU� )�VFRUH�� 7KHVH� UHVXOWV� LQGLFDWH� WKDW� *LVW� VKRZV� LPSURYHG� DELOLW\� WR�
JHQHUDWH�FRQFLVH�VXPPDULHV��ZKLOH�PDLQWDLQLQJ�PRVW�RI�WKH�QHFHVVDU\�LQIRUPDWLRQ�H[WUDFWHG�E\�
VWDWH�RI�WKH�DUW�WH[W�VXPPDUL]DWLRQ�

7KH�PRGXODU�QDWXUH�RI�*LVW�DOORZV�IRU�HDV\�H[WHQVLRQ�DQG�LPSURYHPHQW��$�SURFHVV�RI�DGGLQJ�RU�
PRGLI\LQJ� DWWULEXWHV�� WKHQ� WHVWLQJ� SHUIRUPDQFH� RQ� RQH� RU� PRUH� GDWDVHWV FDQ� EH� WDNHQ� WR� LPSURYH� WKH�
VXPPDUL]DWLRQ�DELOLW\�RI�*LVW��5RXJH FDQ�EH�WKH�WHVW�FRPSRQHQW�RI�D�PRGLI\�DQG�WHVW�LPSURYHPHQW�ORRS�
'UDZLQJ�IURP�UHVXOWV SUHVHQWHG LQ�7DEOH����WKH�DGGLWLRQ�RI�DWWULEXWHV�JLYLQJ�YDOXH�WR�VHQWHQFHV�EDVHG�RQ�
WH[W� FHQWUDOLW\�� VLPLODU� WR� /H[5DQN� PD\ LPSURYH� WKH� UHFDOO� DELOLW\� RI� *LVW�� OHDGLQJ� WR� HYHQ� KLJKHU�
SHUIRUPDQFH�

�� &RQFOXVLRQ

*LVW�LV�WKH�SURSRVHG�SRZHUIXO�PRGXODU�V\VWHP�IRU H[WUDFWLYH VXPPDUL]DWLRQ�RI WH[W�DQG�UHYLHZV��
7KURXJK�PHWDKHXULVWLF�VHDUFK RI VHQWHQFHV�ZLWK *LVW�FDOFXODWHG�DWWULEXWH YDOXHV��*LVW�UDSLGO\�SDUVHV�ODUJH�
DPRXQWV�RI�WH[W�IRU�WKH�JHQHUDO�RSWLRQ�FRQWDLQHG�WKHUHLQ��7KLV�DELOLW\�LV�SURYHQ�ZLWK�HPSLULFDO�HYLGHQFH��
%\�HQWHULQJ�WH[W�IURP�UHYLHZV�IRU�D�SURGXFW��WKH�RSLQLRQ�LV�VXPPDUL]HG�LQ�HDVLO\�XQGHUVWDQGDEOH�KXPDQ�
ODQJXDJH�WKDW FDSWXUHV�GHWDLOV�QRW�SUHVHQW�LQ�QXPHULF�UDWLQJV�

6HQWLPHQW� DQDO\VLV� DQG� 7)�,')� UHOHYDQFH� IRUP� WKH� FRUH� DWWULEXWHV� RI� HDFK� VHQWHQFH� LQ� *LVW��
$GGLWLRQDO� DWWULEXWHV� WKDW� SURYLGH� KHXULVWLF� JXLGDQFH� WRZDUGV� HIIHFWLYH� VXPPDU\� VHQWHQFHV DUH� DOVR�
SUHVHQWHG�LQ�6HFWLRQ������%\�DGGLQJ�DQ�DWWULEXWH�WR�VHQWHQFHV DQG�DVVLJQLQJ�LW�D�ZHLJKW��*LVW�DXWRPDWLFDOO\�
LQWHJUDWHV�WKH�QHZ�DWWULEXWH�LQWR�LWV�VXPPDUL]DWLRQ��7KLV�SRZHUIXO�PHFKDQLVP�DOORZV�IRU�HDV\�H[WHQVLRQ�
LQWR�QHZ�GRPDLQV�RU�LPSURYHG�VXPPDUL]DWLRQ�WKURXJK�D�SULRUL�NQRZOHGJH�

2XU�SHUIRUPDQFH�DQDO\VLV�VKRZV�WKDW�*LVW�VFDOHV�OLQHDUO\�ZLWK�WKH�VL]H�RI�WKH�WH[W�DQG�WKH�QXPEHU�
RI�DWWULEXWHV��PDNLQJ�LW�HIILFLHQW�IRU�ODUJH�VFDOH�WH[W�SDUVLQJ�DQG�GDWD�PLQLQJ��'HYHORSHUV�FDQ�HDVLO\�DGDSW�
*LVW� WR� H[WUDFW� VSHFLILF� FRQFHSWV� IURP� WH[W�� ZKLOH� WDNLQJ� DGYDQWDJH� RI� WKLV� IDVW� SHUIRUPDQFH�� 6XFK�
DGDSWDWLRQ�DOORZV�GDWD�PLQHUV�WR�TXLFNO\�DGMXVW�WR�WUHQGV�RU�LPSOHPHQW�QHZ�LGHDV�DQG�LPSURYHPHQWV�

2XU�DOJRULWKP�FRPSDULVRQ�LQ�6HFWLRQ���SURYHV�*LVWV�DELOLW\�WR�HIIHFWLYHO\�VXPPDUL]H�ERWK�UHYLHZV�
DQG�DUWLFOHV��)LQDOO\��ZH�SUHVHQW�UHDO�VXPPDULHV�JHQHUDWHG�E\�*LVW��7H[W5DQN��DQG�/H[5DQN��6XPPDULHV�
RI�YDULRXV�SRSXODU�PRYLHV�DUH�SUHVHQWHG�LQ�7DEOH����)RU�HDFK�PRYLH��XVHU�UHYLHZV�IURP�PHWDFULWLF�FRP�DUH�
REWDLQHG��DQG�HDFK�VXPPDUL]DWLRQ�DOJRULWKP�VXPPDUL]HV WKH�FRPELQHG�UHYLHZ�WH[W��7DEOHV��������DQG����
HDFK�SUHVHQW�D�VPDOO�VHOHFWLRQ�RI�WH[W�UHODWLQJ�WR�D�WRSLF�RU�SURGXFW��DQG�D�VXPPDU\�IURP�HDFK�DOJRULWKP��
JHQHUDWHG�IURP�WKH�WH[W�



7DEOH����0RYLH�5HYLHZ�6XPPDULHV

0RYLH�7LWOH�
6WDU�:DUV��(SLVRGH�,9��
$�1HZ�+RSH� 7KH�0DWUL[� 6DYLQJ�3ULYDWH�5\DQ�

*LVW�
6XPPDU\�

7KH�SORW�ZDV�YHU\�
LQWHUHVWLQJ�IRU�LW
V�WLPH��
DQG�VWLOO�LV�WRGD\�

6WDU�:DUV�LV�VWLOO��LQ�P\�
RSLQLRQ��WKH�JUHDWHVW�ILOP�
LQ�WKLV�VHULHV�DQG�RI�DOO�
WLPH�

:LWKRXW�D�GRXEW�WKLV�LV�
QRW�MXVW�WKH�EHVW�VWDU�ZDUV�
PRYLH�EXW�DOVR�WKH�EHVW�
VFL�IL�ILOP�HYHU�PDGH�

9HU\�JRRG�DFWLRQ�PRYLH��
ZLWK�JRRG�VWRU\�

,I�\RX�KDYHQ
W�VHHQ�7KH�
0DWUL[�VHULHV��,�SLW\�\RX��IRU�
\RX�KDYH�PLVVHG�WKH�%(67�
PRYLH�HYHU�PDGH��JR�VHH�LW�
12:�

7KH�SHUIHFW�LOOXVWUDWLRQ�RI�
FRQWURO�DQG SRZHU�DQG�KRZ�
LW�LQIOXHQFHV�HYHU\WKLQJ�
DURXQG�\RX

,W�ZLOO�UHQHZ�\RXU�IDLWK�LQ�
PDQNLQG��ZKLOH�VLPXOWDQHRXVO\�
KRUULI\LQJ�\RX�DW�PDQ
V�IROO\�

,�ZRXOG�FHUWDLQO\�UHFRPPHQG�
WKLV�PRYLH�WR�DQ\RQH�WKDW�FDQ�
KDQGOH�VRPH�JUDSKLF��SDLQIXO��
EORRG\�DFWLRQ�

7KH�EHVW�ZDU�PRYLH�HYHU�PDGH�

7H[W5DQN�
6XPPDU\

*UHDW�DFWLRQ�VFHQHV�VWRU\�
DQG�PLQG�EORZLQJ�VSHFLDO�
HIIHFWV�IRU�WKH�WLPH�7KH\�
VWLOO�ORRN�JRRG�
WRGD\��:LWKRXW�D�GRXEW�
WKLV�LV�QRW�MXVW�WKH�EHVW�
VWDU�ZDUV�PRYLH�EXW�DOVR�
WKH�EHVW�VFL�IL�ILOP�HYHU�
PDGH��

$OO�LQ�DOO�WKLV�ILOP�GHOLYHUV�
JUHDW�DQ\�GD\�HQWHUWDLQPHQW�
WKDW�LV�OLNH�/DXUHQFH�
)LVKEXUQ�VDLG����
8QIRUWXQDWHO\�QR�RQH�FDQ�EH�
WROG�ZKDW�WKH�0DWUL[�LV�\RX�
KDYH�WR�VHH�LW�IRU�\RXUVHOI���
$QG�WUXVW�PH�RQFH�\RX�GR�
\RX�ZRQ
W�HYHU�ORRN�DW�6FL�)L�
RU�RWKHU�PRYLHV�WKH�VDPH�
ZD\�DJDLQ�

%RRNHQGHG�E\�WKH�PRVW�
VKRFNLQJ��VHDULQJ�EDWWOH�
VHTXHQFHV�LQ�ILOP�KLVWRU\��
6DYLQJ�3ULYDWH�5\DQ�LV�DV�
SRZHUIXO��GHYDVWDWLQJ��
PHPRUDEOH�DQG�PRYLQJ�DV�
PRYLHV�JHW��

/H[5DQN�
6XPPDU\�

,W
V�6WDU�:DUV�����

,W
V�6WDU�:DUV�

6WDU�:DUV��

7KH�0DWUL[�

$�PLQG�EHQGLQJ PRYLH�

7KH�0DWUL[��

,W
V�D�UHPLQGHU�WKDW��DIWHU�DOO��
�6DYLQJ�3ULYDWH�5\DQ��LV�RQO\�D�
PRYLH�

:KHQ�KH�ORRNV�DW�5\DQ��DQG�WKH�
FDPHUD�LV�MXVW�RYHU�KLV�VKRXOG��
VR�KH�LV�EDVLFDOO\�ORRNLQJ�ULJKW�
DW�WKH�FDPHUD��DQG�VD\V��(DUQ�
WKLV���KH�LV�VD\LQJ�WKDW�WR�DOO�RI�
XV�

6DYLQJ�3ULYDWH�5\DQ�ZDV�VXFK�
DQ�DPD]LQJ�PRYLH�



7DEOH����3RQ\�([SUHVV�6XPPDULHV

7LWOH 3RQ\�([SUHVV�0RYLQJ�6HUYLFHV

7H[W 7KHVH�JX\V�DUH�WKH�EHVW��7KH\�TXRWHG�P\�PRYH�DW�������DQG�SODQQHG�DPSOH�PDQ�
SRZHU�DQG�WUXFN�VSDFH�IRU�WKH�PRYH��7KH\�ZHUH�YHU\�SURIHVVLRQDO��IDVW�DQG�HIILFLHQW��7R�
P\�VXUSULVH��WKH�PRYH�RQO\�WRRN���KRXUV�WR�ORDG�DQG�XQORDG��LQFOXGLQJ�GULYH�WLPH��DQG�
P\�ELOO�ZDV�RQO\�������7KH\�DUULYHG�DW�P\�DSDUWPHQW�LQ�6RPHUYLOOH�DW������DQG�,�ZDV�
PRYHG�LQ�E\�������LQ�-3��3RQ\�([SUHVV�LV�WKH�EHVW PRYLQJ�FRPSDQ\�,
YH�GHDOW�ZLWK��
*LYH�WKHP�D�FDOO�

3RQ\�([SUHVV�ZDV�DPD]LQJ��7KH\�GLG�JUHDW�ZRUN�	�ZHUH�YHU\�HIILFLHQW��,�IHOW�FRPSOHWH�
WUXVW�LQ�WKHLU�DELOLW\�ZLWK�P\�EHORQJLQJV��:H�PRYHG����PLQV�DZD\�DQG�QRWKLQJ�ZDV�
EURNHQ�RU�PLVVLQJ�RU�GDPDJHG�E\�WKH�HQG�RI�LW��6XFFHVV��:LOO�XVH�WKHP�DJDLQ�

7KLV�ZDV�P\�WKLUG�PRYH�ZLWK�3RQ\�DQG�WKH\�GLG�WKHLU�XVXDO�WHUULILF�MRE��(YHU\WKLQJ�ZDV�
ZUDSSHG�DQG�SDFNHG�TXLFNO\�EXW�FDUHIXOO\��7KH�JX\V�ZHUH�SOHDVDQW�DQG�FRXOGQ
W�KDYH�
EHHQ�PRUH�KHOSIXO�RQFH�ZH�JRW�WR�WKH�GHVWLQDWLRQ��,W�DOO�WRRN�PXFK�OHVV�WLPH�WKDQ�
H[SHFWHG��7KH\
UH�WUXO\�SURV�

*LVW�
6XPPDU\

3RQ\�([SUHVV�LV�WKH�EHVW�PRYLQJ�FRPSDQ\�,
YH�GHDOW�ZLWK�

:H�PRYHG����PLQV�DZD\�DQG�QRWKLQJ�ZDV�EURNHQ�RU�PLVVLQJ�RU�GDPDJHG�E\�WKH�HQG�RI�
LW�

3RQ\�([SUHVV�ZDV�DPD]LQJ�

7H[W5DQN�
6XPPDU\

7KHVH�JX\V�DUH�WKH�EHVW�
7KH\�ZHUH�YHU\�SURIHVVLRQDO��IDVW�DQG�HIILFLHQW�
3RQ\�([SUHVV�LV�WKH�EHVW�PRYLQJ�FRPSDQ\�,
YH�GHDOW�ZLWK�
3RQ\�([SUHVV�ZDV�DPD]LQJ�
7KH\�GLG�JUHDW�ZRUN�	�ZHUH�YHU\�HIILFLHQW�
,W�DOO�WRRN�PXFK�OHVV�WLPH�WKDQ�H[SHFWHG�

/H[5DQN�
6XPPDU\

7R�P\�VXUSULVH��WKH�PRYH�RQO\�WRRN���KRXUV�WR�ORDG�DQG�XQORDG��LQFOXGLQJ�GULYH�WLPH��
DQG�P\�ELOO�ZDV�RQO\������

3RQ\�([SUHVV�LV�WKH�EHVW�PRYLQJ�FRPSDQ\�,
YH�GHDOW�ZLWK�

7KLV�ZDV�P\�WKLUG�PRYH�ZLWK�3RQ\�DQG�WKH\�GLG�WKHLU�XVXDO�WHUULILF�MRE�



7DEOH�����.HHSVDNH�6XPPDULHV

7LWOH .HHSVDNH

7H[W 1RW�D�KLGGHQ�JHP��PRUH�OLNH�KLGGHQ�VLOYHU�SLHFH�EXW�,
P�VWLOO�JODG�WKDW�,�IRXQG�LW��$WPRVSKHUH�
ZDV�JUHDW�KRZHYHU�WKH�KLQW�V\VWHP�ZDV�D�ELW�WRR�WHPSWLQJ�EXW�\RX�JRQQD�QHHG�LW�HYHQWXDOO\�

LW�LV�D QLFH�JDPH�EXW�WKHUH�LV�WRR�PXFK�WDONLQJ�DQG�WHFKQLFDOO\�LW�LV�OLNH�JRLQJ�EDFN���\HDUV�DJR�
HYHQ�PRUH�DQG�WKH�HQGLQJ�LV�VR�IXOO�RI�FOLFKH��$OOZD\V�WKH�VDPH�VRXQG�RI�IRRWVWHSV�RU�GRRU�
RSHQLQJ�DQG�FORVLQJ�ZKDWHYHU�WKH�SODFH��%\�FKDQFH�WKH�SX]]OHV�ZHUH�JRRG�

,�JLYH�LW�D���EHFDXVH�WKH�SX]]OHV�ZHUHQ
W�EDG�DQG�WKH�JUDSKLFV�DQG�VRXQG�ZHUH�SDVVDEOH��7KLV�
JDPH�IDLOV�LQ�HYHU\�RWKHU�ZD\��7KH�VWRU\��YRLFH�DFWLQJ��SDFLQJ��JDPHSOD\��FKDUDFWHUL]DWLRQ�DQG�
WKH�SUHVHQFH�RI�EXJV�DUH�DOO�GLVDSSRLQWLQJ��&RPSDULVRQV�WR�7KH�/RQJHVW�-RXUQH\�FDQ
W�EH�
VHULRXV���,�KDYHQ
W�WULHG�6\EHULD���,�PLJKW�UHFRPPHQG�WKLV�JDPH�WR�D���\HDU�ROG�RU�D�VHQLRU�
FLWL]HQ�ZKR�LV�XQIDPLOLDU�ZLWK�FRPSXWHUV��EXW�HYHQ�WKHQ�,
G�KDYH�P\�GRXEWV�

*LVW�
6XPPDU\

1RW�D�KLGGHQ�JHP��PRUH�OLNH�KLGGHQ�VLOYHU�SLHFH�EXW�,
P�VWLOO�JODG�WKDW�,�IRXQG�LW�

%\�FKDQFH�WKH�SX]]OHV�ZHUH�JRRG�

7KLV�JDPH�IDLOV�LQ�HYHU\�RWKHU�ZD\�

7H[W5DQN�
6XPPDU\

$OOZD\V�WKH�VDPH�VRXQG�RI�IRRWVWHSV�RU�GRRU�RSHQLQJ�DQG�FORVLQJ�ZKDWHYHU�WKH�SODFH�
%\�FKDQFH�WKH�SX]]OHV�ZHUH�JRRG�
,�JLYH�LW�D���EHFDXVH�WKH�SX]]OHV�ZHUHQ
W�EDG�DQG�WKH�JUDSKLFV�DQG�VRXQG�ZHUH�SDVVDEOH�
7KLV�JDPH�IDLOV�LQ�HYHU\�RWKHU�ZD\�

/H[5DQN�
6XPPDU\

1RW�D�KLGGHQ�JHP��PRUH�OLNH�KLGGHQ�VLOYHU�SLHFH�EXW�,
P�VWLOO�JODG�WKDW�,�IRXQG�LW�

,�JLYH�LW�D���EHFDXVH�WKH�SX]]OHV�ZHUHQ
W�EDG�DQG�WKH�JUDSKLFV�DQG�VRXQG�ZHUH�SDVVDEOH�
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*HW�3UHGLFWLRQV

+DYH�D�SUHVVLQJ�TXHVWLRQ�RU�KDUG�GHFLVLRQ"�$W�&OHYHU�6XUYH\V��\RX�FDQ�FUHDWH�\RXU�RZQ�
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