
(VFROD�6HFXQGiULD�GD�6p�/DPHJR)LFKD�GH�7UDEDOKR�GH�0DWHPiWLFD�������� 1~PHURV�SULPRV�H�D�,QWHUQHW ����$QR

�

1RPH� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 1���BBBB 7XUPD� BBB
2�7UDEDOKR
�� 9HULILFD�VH�R�Q~PHUR�SULPR� ���������� ��UHIHULGR�QR�OLYUR�GH�WH[WR�FRPR�R�PDLRU�Q~PHUR�SULPR�FRQKHFLGR�DWp����GH$JRVWR�GH�������p�SUHVHQWHPHQWH�R�PDLRU�Q~PHUR�SULPR�FRQKHFLGR�
�� 1D�QRWD�KLVWyULFD�GR�OLYUR�GH WH[WR�p�UHIHULGR�TXH�©(XFOLGHV��VpF��,,,���&���SURYRX�TXH�Ki�XPD�LQILQLGDGH�GH�Q~PHURVSULPRVª��'HVFREUH�HVVD�GHPRQVWUDomR�H�WHQWD�FRPSUHHQGr�OD�
�� 5HIHUH�DOJXPDV�FXULRVLGDGHV�DFHUFD�GRV�Q~PHURV�SULPRV�
$OJXPDV�SLVWDV�SDUD�R�GHVHQYROYLPHQWR�GR�WUDEDOKR��
&KULV�&DOGZHOO �FDOGZHOO#XWP�HGX��IURP�FKULV�FDOGZHOO�XWP�HGX�DW���������������3085/ZZZ�PHUVHQQH�RUJFRPPHQW1HZ�0HUVHQQH�3ULPH�IRXQG���1RW�\HW�YHULILHG�4XRWHG�IURP�D�QRWH�SRVWHG�E\�*HRUJH�:ROWPDQ�WR�WKH�0HUVHQQH�OLVW�RQ�MXQH���������7KH���WK�0HUVHQQH�SULPH�ZDV�
SUREDEO\
�GLVFRYHUHG�WRGD\��7KH�H[SRQHQW�LV�LQ�WKH����������V��WKH�SULPH�LV�LQ�WKHQHLJKERUKRRG�RI�����������GLJLWV���7KH�GLVFRYHUHU�LV�D�PHPEHU�RI�WKH�WRS�����FRQWULEXWRUV�DFFRUGLQJ�WRKWWS���ZZZ�PHUVHQQH�RUJ�WRS�KWP$V�ZDV�DJUHHG�DIWHU�WKH�ODVW�SULPH�ZDV�GLVFRYHUHG��,
P�DQQRXQFLQJ�WKH�QHZV�WR�WKLV�PDLOLQJ�OLVW�LPPHGLDWHO\��:KHQ�WKHSULPH�LV�SURSHUO\�YHULILHG�DQG�SXEOLVKHG��WKHQ�,
OO�DQQRXQFH�WKH�H[DFW�H[SRQHQW��7KLV�SURFHVV�ZDV�DJUHHG�WR�DV�DFRPSURPLVH�LQ�NHHSLQJ�HYHU\RQH�LQIRUPHG��\HW�PLQLPL]LQJ�DQ\�FKDQFH�RI�WKH�QHZV�SUHPDWXUHO\�OHDNLQJ�WR�WKH�SUHVV�$QG�QRZ�WKH�EDG�QHZV��6LQFH�WKH�())�DZDUG�UHTXLUHV�SXEOLFDWLRQ�RI�WKH�UHVXOW�LQ�D�UHIHUHHG�DFDGHPLF�MRXUQDO��WKHSXEOLFDWLRQ�SURFHVV�ZLOO�WDNH�ORQJHU�WKDQ�QRUPDO��,W�FRXOG�EH�D�IHZ�PRQWKV�
KWWS���ZZZ�XWP�HGX�FJL�ELQ�FDOGZHOO�EXEED�UHVHDUFK�SULPHV�FJL�QHZV�

*,036�)LQGV�)LUVW�0XOWL�0LOOLRQ�'LJLW�3ULPH�6WDNHV�&ODLP�WR���������())�$ZDUG��������������LV�QRZ�WKH�/DUJHVW�.QRZQ�3ULPH�
25/$1'2��)ORULGD��-XQH�������������1D\DQ�+DMUDWZDOD��D�SDUWLFLSDQW�LQ�WKH�*UHDW�,QWHUQHW�0HUVHQQH�3ULPH�6HDUFK��*,036���KDVGLVFRYHUHG�WKH�ILUVW�NQRZQ���PLOOLRQ�GLJLW�SULPH�QXPEHU�XVLQJ�VRIWZDUH�ZULWWHQ�E\�*HRUJH�:ROWPDQ�DQG�WKH�GLVWULEXWHG�FRPSXWLQJWHFKQRORJ\�DQG�VHUYLFHV�RI�6FRWW�.XURZVNL
V�FRPSDQ\��(QWURSLD�FRP��,QF� 7KH�SULPH�QXPEHU������������ ����FRQWDLQV�����������GLJLWVTXDOLI\LQJ�IRU�WKH���������SUL]H�RIIHUHG�E\�WKH�(OHFWURQLF�)URQWLHU�)RXQGDWLRQ��())���$Q�DUWLFOH�LV�EHLQJ�VXEPLWWHG�WR�DQ�DFDGHPLFMRXUQDO�IRU�FRQVLGHUDWLRQ�



�

7KH�QHZ�SULPH�QXPEHU��GLVFRYHUHG�RQ�-XQH��VW��LV�RQH�RI�D�VSHFLDO�FODVV�RI�SULPH�QXPEHUV�FDOOHG�0HUVHQQH�SULPHV��7KLV�LV�RQO\�WKH���WKNQRZQ�0HUVHQQH�SULPH��1D\DQ�XVHG�D�����0+]�3HQWLXP�,,�,%0�$SWLYD�FRPSXWHU�UXQQLQJ�SDUW�WLPH�IRU�����GD\V�WR�SURYH�WKH�QXPEHUSULPH��5XQQLQJ�XQLQWHUUXSWHG�LW�ZRXOG�WDNH�DERXW�WKUHH�ZHHNV�WR�WHVW�WKH�SULPDOLW\�RI�WKLV�QXPEHU��5LFKDUG�&UDQGDOO��ZKRVH�IDVWHUDOJRULWKPV�KHOSHG�SURYH�WKH�QXPEHU�SULPH��KDV�D�SRVWHU�WKDW�GLVSOD\V�WKLV�KXJH�QXPEHU�IRU�VDOH�DW�KWWS���ZZZ�SHUIVFL�FRP�
KWWS���ZZZ�XWP�HGX�UHVHDUFK�SULPHV�QRWHV���������3UHVV$QQRXQFHPHQW�KWPO

3ULPH�QXPEHU�FRXS�OHW
V�FRQVXOWDQWSRFNHW�DQRWKHU�QXPEHU���������1D\DQ�+DMUDWZDOD�JHWV�D�SUL]H�DIWHU�KLV�FRPSXWHU�GLVFRYHUV�WKH���WK�0HUVHQQH:HGQHVGD\��-XO\��������
%\�5XWK�%HQQHWW�RI�7KH�2UHJRQLDQ�VWDII&DOO�LW�WKH�UHZDUGV�RI�WLPH�PDQDJHPHQW�1D\DQ�+DMUDWZDOD��D�WHFKQRORJ\�FRQVXOWDQW�DW�3ULFHZDWHUKRXVH&RRSHUV�LQ�3O\PRXWK��0LFK���SDUOD\HG�WKH�PLFURVHFRQGV�EHWZHHQ�PRXVHFOLFNV�DQG�WKH�GXOO�PRPHQWV�WKDW�RWKHUV�WULFNOH�DZD\�XQSURILWDEO\�LQ�VFUHHQ�VDYHUV�LQWR������������RU��DV�KH�SXWV�LW��LQWR�D�QLFH�KRPHWKHDWHU�V\VWHP��$QG�MXVW�LQ�WLPH�IRU�KLV���WK�ELUWKGD\�+DMUDWZDOD
V�FRPSXWHU��D�����0+]�3HQWLXP�,,�,%0�$SWLYD��GLVFRYHUHG�WKH���WK�0HUVHQQH�SULPH�QXPEHU�RQ�-XQH����XVLQJ�DQ�DOJRULWKPGHYHORSHG�E\�5HHG�&ROOHJH�SURIHVVRU�5LFKDUG�&UDQGDOO��7KH�LGHQWLW\�RI�WKH�QXPEHU��FRQILUPHG�WKUHH�ZHHNV�ODWHU��KDV�QRZ�EHHQUHOHDVHG��DW���WR�WKH�����������SRZHU�����LW�FRQWDLQV�����������GLJLWV��,W�GLGQ
W�UHTXLUH�DQ\�HIIRUW�RQ�P\�SDUW���+DMUDWZDOD�VDLG��+LV�FRPSXWHU�LV�KRRNHG�XS�WR�3ULPH1HW��D�VHUYHU�RSHUDWHG�E\�(QWURSLD�FRP�ZKLFK�WUDQVIRUPV�WKH�LGOH�WLPH�RI�PRUH�WKDQ��������SHUVRQDO�DQG�EXVLQHVV�PDFKLQHV�LQWR�XVDEOH�FRPSXWLQJ�SRZHU�IRU�YDULRXV�SURMHFWV�7KH�YROXQWHHU�QHWZRUN�SHUIRUPV�����ELOOLRQ�FDOFXODWLRQV�SHU�VHFRQG��DFFRUGLQJ�WR�(QWURSLD�FRP
V�IRXQGHU��6FRWW�.XURZVNL��,I�WKHFRPSXWLQJ�WLPH�KDG�WR�EH�SXUFKDVHG�FRPPHUFLDOO\��KH�HVWLPDWHV�LW�ZRXOG�FRVW�EHWZHHQ����������DQG����������D�GD\�+DMUDWZDOD�KDV�SDUWLFLSDWHG�LQ�WKH�*UHDW�,QWHUQHW�0HUVHQQH�3ULPH�6HDUFK��*,036���RQH�RI�3ULPH1HW
V�SURMHFWV��VLQFH�)HEUXDU\������3ULPH1HW�VHQGV�KLV�KRPH�FRPSXWHU�ODUJH�QXPEHUV��ZKLFK�KLV�PDFKLQH�VHWV�DERXW�IDFWRULQJ�LQ�LWV�VSDUH�WLPH��,W�WRRN�����GD\V�RI�SDUW�WLPH�SURFHVVLQJ�WR�GLVFRYHU�WKDW�WKH�ZLQQLQJ�FDQGLGDWH�KDG�QR�RWKHU�IDFWRUV�EHVLGHV�LWVHOI�DQG�RQH����LQ�RWKHU�ZRUGV��LW�ZDV�SULPH�7KH�SUL]H�PRQH\�LV�GRQDWHG�E\�WKH�(OHFWURQLF�)URQWLHU�)RXQGDWLRQ��DQ�,QWHUQHW�FLYLO�OLEHUWLHV�JURXS�SURPRWLQJ�WKH�W\SH�RI�GLVWULEXWHG�RUFRRSHUDWLYH�FRPSXWLQJ�QHWZRUN�RIIHUHG�E\�(QWURSLD�FRP��7KH�QH[W�DZDUG�WKH�IRXQGDWLRQ�ZLOO�JLYH�LV�����������WR�EH�FODLPHG�E\�WKHGLVFRYHUHU�RI�D����PLOOLRQ�GLJLW�SULPH�QXPEHU��D�WDVN�WKDW�.XURZVNL�FKDUDFWHUL]HV�DV�����WLPHV�PRUH�GLIILFXOW�WKDQ�ILQGLQJ�WKH�FXUUHQWUHFRUG�KROGLQJ�QXPEHU�1R�SUL]H�KDG�EHHQ�RIIHUHG�ZKHQ�+DMUDWZDOD�EHJDQ�KLV�SDUW�LQ�WKH�VHDUFK��0DLQO\��KH�VD\V��LW�ZDV�VRPHWKLQJ�WR�GR�IRU�IXQ��$OWKRXJK��KHVDLG���SULPH�QXPEHUV�DUH�VRPHZKDW�LQWHUHVWLQJ���WKH�IRUHPRVW�GUDZ�ZDV�WKH�GLVWULEXWHG�FRPSXWLQJ�FRQFHSW��UHODWHG�WR�+DMUDWZDOD
VSURIHVVLRQDO�LQWHUHVWV��7KH�PRQH\��KH�VDLG��LV�MXVW�D�QLFH�ERQXV��+DMUDWZDOD�GRZQSOD\V�KLV�UROH�LQ�PDWKHPDWLFDO�KLVWRU\���,�MXVW�KDSSHQHG�WR�EH�WKH�ULJKW�RQH��,W
V�DOPRVW�OLNH�D�ORWWHU\��6XFK�PRGHVW\��KRZHYHU��GRHVQ
W�GLPLQLVK�KLV�HQWKXVLDVP�IRU�WKH�KXQW�IRU�WKH�QH[W�ODUJH�SULPH��7KH�PDFKLQH�LV�UXQQLQJ�DV�ZH�VSHDN���KH�VDLG�
KWWS���ZZZ�RUHJRQOLYH�FRP�QHZV�������VW�������KWPO

2Q���-XQH����� ��WKH�WHDP�RI�1D\DQ�+DMUDWZDOD��*HRUJH�:ROWPDQ��6FRWW�.XURZVNL�HW��DO� GLVFRYHUHG�D�QHZ�UHFRUGSULPH��������������7KLV�LV�WKH���WK�NQRZQ 0HUVHQQH�SULPH��WKHUH�PD\�EH�VPDOOHU�RQHV�DV�QRW�DOO�SUHYLRXV�H[SRQHQWV�KDYH�EHHQ�FKHFNHG��7KLV�LV�*,036�IRXUWK�UHFRUG�LQ�IRXU�\HDU�+DMUDWZDOD IRXQG�WKLV�SULPH�XVLQJ�D�SURJUDP�ZULWWHQ�E\�:ROWPDQ OLQNHG�WR�WKH�*,036�LQWHUQHW�GDWDEDVH�YLD�6FRWW�.XURZVNL
V�3ULPH1HW�+DMUDWZDOD��D�3ULFH�:DWHUKRXVH�HPSOR\HH�LQ�3O\PRXWK��0LFKLJDQ��LV�RQH�RI�DERXW�������LQGLYLGXDOV�LQYROYHG�LQ�*,036��WKH�*UHDW,QWHUQHW�0HUVHQQH�3ULPH�6HDUFK ODXQFKHG�E\�:ROWPDQ�LQ�HDUO\�������*,036�RIIHUV�IUHH�VRIWZDUH �DQG�VRXUFH�FRGH��IRU�SHUVRQDOFRPSXWHU�RZQHUV�WR�XVH�LQ�VHDUFKLQJ�IRU�ELJ�SULPH�QXPEHUV�+DMUDWZDOD
V�KRPH�PDFKLQH��D�����0+]�$SWLYD��WRRN�����GD\V�RI�LGOH�WLPH�WR�ILQG�WKLV�SULPH��+LV�PDFKLQH�FRXOG�KDYH�IRXQG�LW�LQ��ZHHNV�LI�UXQ�IXOO�WLPH��7KH�SULPDOLW\�RI�WKLV�QXPEHU�ZDV�ILUVW�YHULILHG�E\�'DYLG�:LOOPRUH�XVLQJ�D�SURJUDP�ZULWWHQ�E\�(UQVW�0D\HU�RQ�D����0+]�$OSKD�ZRUNVWDWLRQ��WKH�FRPSXWDWLRQ�WRRN�WZR�ZHHNV���6HH�RXU�SDJH�RQ�WKLV�QXPEHU IRU�PRUH�LQIRUPDWLRQ�



�

SULPH GLJLWV ZKR ZKHQ UHIHUHQFH���������� ������� +DMUDWZDOD��:ROWPDQ��.XURZVNL 	�*,036 ���� �QRWHV����������� ������ &ODUNVRQ��:ROWPDQ��.XURZVNL 	�*,036 ���� �QRWHV����������� ������ 6SHQFH��:ROWPDQ 	�*,036 ���� �QRWHV����������� ������ $UPHQJDXG��:ROWPDQ 	�*,036 ���� �QRWHV����������� ������ 6ORZLQVNL 	�*DJH ���� �QRWHV���������� ������ 6ORZLQVNL 	�*DJH ������������� ������ 6ORZLQVNL 	�*DJH ���� >3HWHUVRQ��@������������������� ������ 1DVK��'XQDLHII��%XUURZHV��-REOLQJ 	�*DOORW �������������������� ������ 0RULL 	�*DOORW ��������������� ������ &RVJUDYH 	�*DOORW ����
KWWS���ZZZ�XWP�HGX�UHVHDUFK�SULPHV�ODUJHVW�KWPO�OLVWV

��
8P�SRXFR�VREUH�Q~PHURV�SULPRV1HP�SUHFLVDPRV�GL]HU�TXH�SULPRV�VmR�Q~PHURV�TXH�Vy�VmR�GLYLVtYHLV��FRP�UHVXOWDGR��LQWHLUR�SRU�VL�PHVPR�H�SHOD�XQLGDGH�2�LQWHUHVVDQWH�p�REVHUYDU�TXH�RV�Q~PHURV�SULPRV�QmR�VmR�LJXDOPHQWH�GLVWULEXtGRV��RX�PHOKRU�TXDQWR�PDLV�VH�VREH�HP�YDORU��PDLV�UDURV�YmR�ILFDQGR�RV�PHVPRV��$VVLP��DOJXpP�SRGHULDSHQVDU�TXH�KDYHUi�XP�SRQWR�OLPLWH��LVWR�p��R�PDLRU�SULPR�(QWUHWDQWR��SRGH�VH�GHPRQVWUDU�TXH�RV�SULPRV�WDPEpP�VmR�LQILQLWRV��6HJXH�D�SURYD�PDLVFRPXP��SRU�DEVXUGR��6XSRQKDPRV�TXH�R�WDO�GR�PDLRU�SULPR H[LVWD��(QWmR�KDYHUi�XP�Q~PHUR�Q ILQLWR�GH�SULPRV�HSRGHPRV�UHSUHVHQWi�ORV�SRU��3���3���3�����������3Q����3Q RQGH�3Q VHULD�R�PDLRU�SULPR�H�3�� ��$JRUD��PXOWLSOLFDPRV�WRGRV�HOHV�H�FKDPDPRV�R�UHVXOWDGR�GH�0��LVWR�p�0� 3����3����3�����������3Q�����3Q&RPR�3Q p�R�PDLRU�SULPR��TXDOTXHU�Q~PHUR�PDLRU�TXH�HOH�QmR�VHUi�SULPR��$VVLP�0 H�0��QmR�VHUmR�SULPRV��3RUWDQWR�GHYHUi�KDYHU�XP�GHWHUPLQDGR�SULPR 3L TXH�GLYLGH�0�� H��HQWmR�SRGHPRV�HVFUHYHU��0������3L� �0�3L�����3L H��QHVWD�HTXDomR��WHPRV�R�DEVXUGR��0����3L p�LQWHLUR��FRQIRUPH�Mi�GLWR0�3L p�LQWHLUR��SRLV�0 p�R�SURGXWR�GRV�SULPRV��3L p�IUDFLRQiULR��SRLV�3L�! ��2UD��XP�Q~PHUR�LQWHLUR�QmR�SRGH�VHU�LJXDO�j�VRPD�GH�RXWUR�LQWHLUR�PDLV�XPD�IUDomR��(QWmR�DKLSyWHVH�GR�PDLRU�SULPR�p�IDOVD�4XH�DFKRX"�1RWRX�TXH��SDUD�HVWD�GHPRQVWUDomR��p�SUHFLVR�VXSRU�TXH�WRGR�Q~PHUR�QmR�SULPRWHP��SHOR�PHQRV��XP�GLYLVRU�SULPR�PDLRU�GR�TXH��"�9RFr�SRGH�SURYDU�LVWR"�(QWmR�HVFUHYD�QRV�
KWWS���XVHUV�SURYLGHU�FRP�EU�PDV�$OJRPDLV�KWP�3ULPRV
'HPRVWUDFLyQ�GH�(XFOLGHV�GH�TXH�KD\�LQILQLWRV�SULPRV���/D�GHPRVWUDFLyQ�GH�TXH�KD\�XQD�LQILQLGDG�GH�SULPRV�VH�UHPRQWD�D�(XFOLGHV��\�HV�XQR�GH�ORV�DUJXPHQWRV�FOiVLFRV�GH�OD�PDWHPiWLFD�,QLFLDOPHQWH��(XFOLGHV�DVXPH�TXH�KD\�XQD�OLVWD�ILQLWD�GH�Q~PHURV�SULPRV�FRQRFLGRV��\�HQWRQFHV�GHPXHVWUD�TXH�WLHQH�TXH�H[LVWLU�XQQ~PHUR�LQILQLWR�GH�DGLFLRQHV�D�HVWD�OLVWD��+D\�1�Q~PHURV�SULPRV�HQ�OD�OLVWD�ILQLWD�GH�(XFOLGHV��ORV�FXDOHV�VRQ�HWLTXHWDGRV�3���3���3������3Q��(XFOLGHV�HQWRQFHV�SXHGH�JHQHUDU�XQ�QXHYR�Q~PHUR�4D�WDO�TXH�4D �3��[�3��[�3��[�����[�3Q�����(VWH�QXHYR�Q~PHUR��4D��R�ELHQ�HV�SULPR�R�ELHQ�QR�HV�SULPR��6L�HV�SULPR��HQWRQFHV�KHPRV�FRQVHJXLGR�GH�JHQHUDU�RWUR�SULPR�PiV�JUDQGH�\�SRU�WDQWR�QXHVWUD�OLVWD�RULJLQDO�GH�SULPRV�QR�HUD�FRPSOHWD��'H�RWUR�PRGR��VL�4D�QR�HV�SULPR��HQWRQFHV�VHUi�SHUIHFWDPHQWH�GLYLVLEOH�SRUDOJ~Q�SULPR��<�HVWH�Q~PHUR�SULPR�QR�SXHGH�VHU�QLQJXQR�GH�ORV�SULPRV�DQWHULRUHV�FRQRFLGRV��SRUTXH�OD�GLYLVLyQ�GH�4D�SRU�FXDOTXLHUD�GHORV�SULPRV�FRQRFLGRV�DQWHULRUPHQWH�LQHYLWDEOHPHQWH�GHMDUi�FRPR�UHVWD����3RU�WDQWR��HV�QHFHVDULR�TXH�KD\D�RWUR�SULPR��TXH�SRGHPRVHWLTXHWDU�3Q���$KRUD�KHPRV�OOHJDGR�D�OD�VLWXDFLyQ�HQ�OD�FXDO�R�ELHQ�4D�HV�XQ�QXHYR�SULPR�R�ELHQ�WHQHPRV�RWUR�SULPR�QXHYR��3Q����(Q�FXDOTXLHU�GH�ORVGRV�FDVRV�KHPRV�DxDGLGR�RWUR�Q~PHUR�SULPR�HQ�QXHVWUD�OLVWD��$KRUD�SRGHPRV�GH�UHSHWLU�HO�SURFHVR��DxDGLHQGR�QXHVWUR�QXHYR�SULPR�3Q���R�4D��HQ�QXHVWUD�OLVWD��\�JHQHUDU�RWUR�Q~PHUR�4E��2�ELHQ�HVWH�QXHYR�Q~PHUR�YROYHUi�D�VHU�RWUR�QXHYR�SULPR��R�KD\�RWUR�Q~PHUR



�

SULPR��3Q����TXH�QR�HV�GH�QXHVWUD�OLVWD�GH�SULPRV�FRQRFLGRV��(O�UHVXOWDGR�GH�HVWH�DUJXPHQWR�HV�TXH��SRU�ODUJD�TXH�VHD�QXHVWUD�OLVWD�GHQ~PHURV�SULPRV��VLHPSUH�HV�SRVLEOH�HQFRQWUDU�RWUR�QXHYR��3RU�WDQWR��OD�OLVWD�GH�SULPRV�HV�LQDFDEDEOH�H�LQILQLWD�
KWWS���ZZZ�JHRFLWLHV�FRP�&DSH&DQDYHUDO�/DXQFKSDG������FXULRVLWDWV�KWPO�'HPR

3ULPH�1XPEHUV2QH�RI�WKH�PRVW�LPSRUWDQW�DQG�EHDXWLIXO�ILHOGV�RI�PDWKHPDWLFV�LV�QXPEHU�WKHRU\���WKH�VWXG\�RI�QXPEHUV�DQG�WKHLU�SURSHUWLHV��'HVSLWH�WKHIDFW�WKDW�PDWKHPDWLFLDQV�KDYH�EHHQ�VWXG\LQJ�QXPEHUV�IRU�DV�ORQJ�DV�KXPDQV�KDYH�EHHQ�DEOH�WR�FRXQW��WKH�ILHOG�RI�QXPEHU�WKHRU\�LV�IDUIURP�EHLQJ�RXWGDWHG��VRPH�RI�WKH�PRVW�H[FLWLQJ�DQG�LPSRUWDQW�SUREOHPV�LQ�PDWKHPDWLFV�WRGD\�KDYH�WR�GR�ZLWK�WKH�VWXG\�RI�QXPEHUV��,QSDUWLFXODU��SULPH�QXPEHUV�DUH�RI�JUHDW�LQWHUHVW�'HILQLWLRQ��$�QXPEHU�S�LV�SULPH�LI�LW�LV�D�SRVLWLYH�LQWHJHU�JUHDWHU�WKDQ���DQG�LV�GLYLVLEOH�E\�QR�RWKHU�SRVLWLYH�LQWHJHUV�RWKHU�WKDQ���DQGLWVHOI�3RVLWLYH�LQWHJHUV�WKDW�DUHQ
W�SULPH�DUH�FDOOHG�FRPSRVLWH�LQWHJHUV�([DPSOHV�������DQG���DUH�SULPH����LV�FRPSRVLWH�$OO�SRVLWLYH�LQWHJHUV�Q�KDYH�DW�OHDVW�RQH�SULPH�GLYLVRU��LI�Q�LV�SULPH��WKHQ�LW�LV�LWV�RZQ�SULPH�GLYLVRU��,I�Q�LV�FRPSRVLWH��DQG�RQH�IDFWRUV�LWFRPSOHWHO\��RQH�ZLOO�KDYH�UHGXFHG�Q�WR�SULPH�IDFWRUV�([DPSOHV��� �
����� �
�
����� �
� �
�
�
�
�7KH�IROORZLQJ�WKHRUHP�ZDV�SURYHG�HORTXHQWO\�E\�(XFOLG�7KHRUHP��7KHUH�DUH�LQILQLWHO\�PDQ\�SULPH�QXPEHUV�3URRI�6XSSRVH�WKH�RSSRVLWH��WKDW�LV��WKDW�WKHUH�DUH�D�ILQLWH�QXPEHU�RI�SULPH�QXPEHUV��&DOO�WKHP�S���S���S���S�������SQ��1RZ�FRQVLGHU�WKH�QXPEHU�S�
S�
S�
���
SQ���(YHU\�SULPH�QXPEHU��ZKHQ�GLYLGHG�LQWR�WKLV�QXPEHU��OHDYHV�D�UHPDLQGHU�RI�RQH��6R�WKLV�QXPEHU�KDV�QR�SULPH�IDFWRUV��UHPHPEHU��E\DVVXPSWLRQ��LW
V�QRW�SULPH�LWVHOI���7KLV�LV�D�FRQWUDGLFWLRQ��7KXV�WKHUH�PXVW��LQ�IDFW��EH�LQILQLWHO\�PDQ\�SULPHV�6R��WKDW�SURYHV�WKDW�ZH
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KWWS���UHDOLW\�VJL�FRP�FKRQJR�WHFK�PDWK�SULPH�PHUGLJLW�P��������SULPH�F�H�KWPO

3ULPH�QXPEHUV
3UHYLRXV�WRSLF 1H[W�WRSLF +LVWRU\�7RSLFV�,QGH[

3ULPH�QXPEHUV�DQG�WKHLU�SURSHUWLHV�ZHUH�ILUVW�VWXGLHG�H[WHQVLYHO\�E\�WKH�DQFLHQW�*UHHN�PDWKHPDWLFLDQV�7KH�PDWKHPDWLFLDQV�RI�3\WKDJRUDV
V�VFKRRO������%&�WR�����%&��ZHUH�LQWHUHVWHG�LQ�QXPEHUV�IRU�WKHLU�P\VWLFDO�DQG�QXPHURORJLFDOSURSHUWLHV��7KH\�XQGHUVWRRG�WKH�LGHD�RI�SULPDOLW\�DQG�ZHUH�LQWHUHVWHG�LQ�SHUIHFW DQG�DPLFDEOH QXPEHUV��$�SHUIHFW�QXPEHU LV�RQH�ZKRVH�SURSHU�GLYLVRUV�VXP�WR�WKH�QXPEHU�LWVHOI��H�J��7KH�QXPEHU���KDV�SURSHU�GLYLVRUV������DQG���DQG���������� �������KDV�GLYLVRUV������������DQG����DQG�������������������� ����$�SDLU�RI�DPLFDEOH�QXPEHUV LV�D�SDLU�OLNH�����DQG�����VXFK�WKDW�WKH�SURSHU�GLYLVRUV�RI�RQH�QXPEHU�VXP�WR�WKH�RWKHU�DQG�YLFH�YHUVD��%\�WKH�WLPH�(XFOLG
V�(OHPHQWV DSSHDUHG�LQ�DERXW�����%&��VHYHUDO�LPSRUWDQW�UHVXOWV�DERXW�SULPHV�KDG�EHHQ�SURYHG��,Q�%RRN�,;�RI�WKH(OHPHQWV��(XFOLG SURYHV�WKDW�WKHUH�DUH�LQILQLWHO\�PDQ\�SULPH�QXPEHUV��7KLV�LV�RQH�RI�WKH�ILUVW�SURRIV�NQRZQ�ZKLFK�XVHV�WKH�PHWKRG�RIFRQWUDGLFWLRQ�WR�HVWDEOLVK�D�UHVXOW��(XFOLG DOVR�JLYHV�D�SURRI�RI�WKH�)XQGDPHQWDO�7KHRUHP�RI�$ULWKPHWLF��(YHU\�LQWHJHU�FDQ�EH�ZULWWHQ�DVD�SURGXFW�RI�SULPHV�LQ�DQ�HVVHQWLDOO\�XQLTXH�ZD\�(XFOLG�DOVR�VKRZHG�WKDW�LI�WKH�QXPEHU�� ����LV�SULPH�WKHQ�WKH�QXPEHU��� �� �����LV�D�SHUIHFW�QXPEHU��7KH�PDWKHPDWLFLDQ�(XOHU �PXFK�ODWHULQ�������ZDV�DEOH�WR�VKRZ�WKDW�DOO HYHQ�SHUIHFW�QXPEHUV�DUH�RI�WKLV�IRUP��,W�LV�QRW�NQRZQ�WR�WKLV�GD\�ZKHWKHU�WKHUH�DUH�DQ\�RGG SHUIHFWQXPEHUV�,Q�DERXW�����%&�WKH�*UHHN�(UDWRVWKHQHV GHYLVHG�DQ�DOJRULWKP IRU�FDOFXODWLQJ�SULPHV�FDOOHG�WKH�6LHYH�RI�(UDWRVWKHQHV�7KHUH�LV�WKHQ�D�ORQJ�JDS�LQ�WKH�KLVWRU\�RI�SULPH�QXPEHUV�GXULQJ�ZKDW�LV�XVXDOO\�FDOOHG�WKH�'DUN�$JHV�7KH�QH[W�LPSRUWDQW�GHYHORSPHQWV�ZHUH�PDGH�E\�)HUPDW DW�WKH�EHJLQQLQJ�RI�WKH���WK�&HQWXU\��+H�SURYHG�D�VSHFXODWLRQ�RI�$OEHUW�*LUDUGWKDW�HYHU\�SULPH�QXPEHU�RI�WKH�IRUP���Q�����FDQ�EH�ZULWWHQ�LQ�D�XQLTXH�ZD\�DV�WKH�VXP�RI�WZR�VTXDUHV�DQG�ZDV�DEOH�WR�VKRZ�KRZ�DQ\QXPEHU�FRXOG�EH�ZULWWHQ�DV�D�VXP�RI�IRXU�VTXDUHV�+H�GHYLVHG�D�QHZ�PHWKRG�RI�IDFWRULVLQJ�ODUJH�QXPEHUV�ZKLFK�KH�GHPRQVWUDWHG�E\�IDFWRULVLQJ�WKH�QXPEHU������������ �������[���������������������KWWS���ZZZ�JURXSV�GFV�VW�DQG�DF�XN�aKLVWRU\�+LVW7RSLFV�3ULPHBQXPEHUV�KWPO
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