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/LNH�RWKHU�SDUWV�RI�PDWKHPDWLFV��LQIRUPDWLRQ�VFLHQFH�
RULJLQDWHG�DV�DQ�DEVWUDFWLRQ�IURP�SUDFWLFDO�H[SHULHQFH���
7RGD\¶V�LQIRUPDWLRQ�UHYROXWLRQ�LV�EDVHG�RQ�WKH�EULOOLDQW�
DEVWUDFWLRQV�RI�7XULQJ�DQG�6KDQQRQ��DPRQJ�RWKHUV��

�7XULQJ²D�XQLYHUVDO��KDUGZDUH�LQGHSHQGHQW�QRWLRQ�RI�
FRPSXWDWLRQ

� 6KDQQRQ²D�XQLYHUVDO��PHDQLQJ�LQGHSHQGHQW��WKHRU\�RI�
FRPPXQLFDWLRQ

%XW�QRZ�WKHVH�QRWLRQV�DUH�NQRZQ�WR�EH�WRR�QDUURZ���

7KH�VXEVHTXHQW�LQFRUSRUDWLRQ�RI�D�WZR�HVVHQWLDOO\�
PDWKHPDWLFDO�FRQFHSWV�IURP�SK\VLFV�KDV�OHG�WR�D�PRUH�
HOHJDQW�DQG�SRZHUIXO�WKHRU\�RI�LQIRUPDWLRQ�DQG�LQIRUPDWLRQ�
SURFHVVLQJ��





&RQYHQWLRQDOO\��LQIRUPDWLRQ�FDUULHUV�KDYH�EHHQ�YLHZHG�DV�
ZKDW�D�SK\VLFLVW�ZRXOG�FDOO�FODVVLFDO V\VWHPV�

� 7KHLU�VWDWHV�LQ�SULQFLSOH�DUH�UHOLDEO\�GLVWLQJXLVKDEOH��DQG�
FDQ�EH�REVHUYHG�ZLWKRXW�GLVWXUELQJ�WKH�V\VWHP�

� 7R�VSHFLI\�WKH�MRLQW�VWDWH�RI�WZR�QRQ�LQWHUDFWLQJ�REMHFWV��
LW�VXIILFHV�WR�VSHFLI\�WKH�VWDWH�RI�HDFK�RQH�VHSDUDWHO\�

%XW�IRU��TXDQWXP�V\VWHPV�OLNH�DWRPV�RU�SKRWRQV�

� $WWHPSWLQJ�WR�REVHUYH�D�SDUWLFOH¶V�VWDWH�LQ�JHQHUDO�GLVWXUEV�
LW��ZKLOH�REWDLQLQJ�RQO\�SDUWLDO�LQIRUPDWLRQ�DERXW�WKH�VWDWH�
�XQFHUWDLQW\�SULQFLSOH���

� 7ZR�SDUWLFOHV�FDQ�H[LVW�LQ�DQ��HQWDQJOHG VWDWH��FDXVLQJ�
WKHP�WR�EHKDYH�LQ�ZD\V�WKDW�FDQQRW�EH�H[SODLQHG�E\�
VXSSRVLQJ�WKDW�HDFK�SDUWLFOH�KDV�VRPH�VWDWH�RI�LWV�RZQ�



)RU�PRVW�RI�WKH���WK FHQWXU\��TXDQWXP�HIIHFWV�LQ�
LQIRUPDWLRQ�SURFHVVLQJ�ZHUH�UHJDUGHG�PDLQO\�DV�D�
QXLVDQFH��EHFDXVH�WKH��XQFHUWDLQW\�SULQFLSOH PDNHV�
WLQ\�TXDQWXP�GHYLFHV�EHKDYH�OHVV�UHOLDEO\�WKDQ�WKH�
FODVVLFDO�LGHDO�

1RZ�LW�LV�NQRZQ�WKDW�TXDQWXP�HIIHFWV�DOVR�KDYH�SRVLWLYH�
FRQVHTXHQFHV��PDNLQJ�SRVVLEOH�QHZ�NLQGV�RI��LQIRUP�
DWLRQ�SURFHVVLQJ�VXFK�DV�TXDQWXP�FU\SWRJUDSK\��DQG�
GUDPDWLFDOO\�VSHHGLQJ�XS�VRPH�FODVVLFDOO\�KDUG�
FRPSXWDWLRQV�

7KHVH�SRVLWLYH�FRQVHTXHQFHV�DUH�FKLHIO\�GXH�WR�
HQWDQJOHPHQW�



2UGLQDU\�FODVVLFDO�LQIRUPDWLRQ��VXFK�DV�RQH�ILQGV�LQ�D�ERRN��FDQ�
EH�FRSLHG�DW�ZLOO�DQG�LV�QRW�GLVWXUEHG�E\�UHDGLQJ�LW�

� 7U\LQJ�WR�GHVFULEH�\RXU�GUHDP�
FKDQJHV�\RXU�PHPRU\�RI�LW��
VR�HYHQWXDOO\�\RX�IRUJHW�WKH�
GUHDP�DQG�UHPHPEHU�RQO\�ZKDW�
\RX¶YH�VDLG�DERXW�LW��

�<RX�FDQQRW�SURYH�WR�VRPHRQH�HOVH�
ZKDW�\RX�GUHDPHG�

�<RX�FDQ�OLH�DERXW�\RXU�GUHDP�DQG�QRW�JHW�FDXJKW�

%XW�XQOLNH�GUHDPV��TXDQWXP�LQIRUPDWLRQ�REH\V�ZHOO�NQRZQ�ODZV�

4XDQWXP�LQIRUPDWLRQ�LV�PRUH�OLNH
WKH�LQIRUPDWLRQ�LQ�D�GUHDP



4XDQWXP�LQIRUPDWLRQ�LV�UHGXFLEOH�WR� TXELWV
�L�H��WZR�VWDWH�TXDQWXP�V\VWHPV�VXFK�DV�D�
�SKRWRQ
V�SRODUL]DWLRQ�RU�D�VSLQ�����DWRP��

4XDQWXP�LQIRUPDWLRQ�SURFHVVLQJ�LV�UHGXFLEOH�WR
RQH��DQG�WZR�TXELW�JDWH RSHUDWLRQV�

4XELWV�DQG�TXDQWXP�JDWHV�DUH�IXQJLEOH�DPRQJ
GLIIHUHQW�TXDQWXP�V\VWHPV

'HVSLWH�WKH�GLIIHUHQFHV�WKHUH�DUH�LPSRUWDQW�VLPLODULWLHV�
EHWZHHQ�FODVVLFDO�DQG�TXDQWXP�LQIRUPDWLRQ

$OO��FODVVLFDO��LQIRUPDWLRQ�LV�UHGXFLEOH�WR�ELWV�� DQG���

$OO�SURFHVVLQJ�RI�LW�FDQ�EH�GRQH�E\�VLPSOH�ORJLF�JDWHV�
�127��$1'��DFWLQJ�RQ�ELWV�RQH�DQG�WZR�DW�D�WLPH�

%LWV�DQG�JDWHV�DUH�IXQJLEOH��LQGHSHQGHQW�RI�SK\VLFDO�
HPERGLPHQW���PDNLQJ�SRVVLEOH�0RRUH¶V�ODZ�



0HDVXULQJ�DQ�XQNQRZQ�SKRWRQ¶V�SRODUL]DWLRQ�H[DFWO\�LV�
LPSRVVLEOH��QR�PHDVXUHPHQW�FDQ�\LHOG�PRUH�WKDQ���ELW�DERXW�LW��

&ORQLQJ�DQ�XQNQRZQ�SKRWRQ�LV�LPSRVVLEOH����,I�HLWKHU�FORQLQJ�RU�
PHDVXULQJ�ZHUH�SRVVLEOH�WKH�RWKHU�ZRXOG�EH�DOVR��

,I�\RX�WU\�WR�DPSOLI\�DQ�XQNQRZQ�SKRWRQ�E\�VHQGLQJ�LW�LQWR�DQ�
LGHDO�ODVHU��WKH�RXWSXW�ZLOO�EH�SROOXWHG�E\�MXVW�HQRXJK�QRLVH��GXH�WR�
VSRQWDQHRXV�HPLVVLRQ��WR�EH�QR�PRUH�XVHIXO�WKDQ�WKH�LQSXW�LQ�
ILJXULQJ�RXW�ZKDW�WKH�RULJLQDO�SKRWRQ¶V�SRODUL]DWLRQ�ZDV�

����R

EXW�VRPHWLPHV
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$Q\�TXDQWXP�GDWD�SURFHVVLQJ�

FDQ�EH�GRQH�E\�����DQG���TXELW�

JDWHV�DFWLQJ�RQ�TXELWV�

7KH���TXELW�;25�RU��FRQWUROOHG�127��JDWH�IOLSV�LWV�

�QG�LQSXW�LI�LWV�ILUVW�LQSXW�LV����RWKHUZLVH�GRHV�QRWKLQJ�

$�VXSHUSRVLWLRQ�RI�LQSXWV�JLYHV�D�VXSHUSRVLWLRQ�RI�RXWSXWV�

$Q �RU�(35�WDWH���VWDWH



 

7KH�WZR�SKRWRQV�PD\�EH�VDLG�WR�EH�LQ�D�GHILQLWH�VWDWH�RI�
VDPHQHVV�RI�SRODUL]DWLRQ�HYHQ�WKRXJK�QHLWKHU�SKRWRQ�KDV
D�SRODUL]DWLRQ�RI�LWV�RZQ�

� 

7KLV�HQWDQJOHG�VWDWH�RI�WZR�SKRWRQV�
EHKDYHV�LQ�ZD\V�WKDW�FDQQRW�EH�
H[SODLQHG�E\�VXSSRVLQJ�WKDW�HDFK�
SKRWRQ�KDV�D�VWDWH�RI�LWV�RZQ�



(QWDQJOHPHQW�DOORZV�WZR�SDUWLFOHV�WR�EH�LQ�D�SHUIHFWO\�GHILQLWH�
MRLQW�VWDWH��HYHQ�WKRXJK�HDFK�RQH�E\�LWVHOI�LV�FRPSOHWHO\�
UDQGRP����/LNH�WZR�KLSSLHV�ZKR�DUH�IHHO�SHUIHFWO\�LQ�WXQH�ZLWK�
HDFK�RWKHU��HYHQ�WKRXJK�QHLWKHU�KDV�DQ�RSLQLRQ�RQ�DQ\WKLQJ��

+LSSLHV�EHOLHYHG�WKDW�ZLWK�
HQRXJK�/6'��HYHU\RQH�FRXOG�
EH�SHUIHFWO\�LQ�WXQH�ZLWK�
HYHU\RQH�HOVH��

1RZ�ZH�KDYH�D�TXDQWLWDWLYH�
WKHRU\�RI�HQWDQJOHPHQW�DQG�
NQRZ�WKDW�LW��LV��PRQRJDPRXV���
WKH�PRUH�HQWDQJOHG�WZR�
V\VWHPV�DUH�ZLWK�HDFK�RWKHU��
WKH�OHVV�HQWDQJOHG��WKH\�FDQ�
EH�ZLWK�DQ\WKLQJ�HOVH�

:LNLZDWFKHU��&&�6KDUH�DOLNH



7KH�0RQRJDP\�RI�(QWDQJOHPHQW

� ,I�$�DQG�%�DUH�PD[LPDOO\�HQWDQJOHG�ZLWK�HDFK�RWKHU��
WKH\�FDQ¶W�WKH\�EH�HQWDQJOHG�ZLWK�DQ\RQH�HOVH��
� ,I�RQH�PHPEHU�RI�DQ�HQWDQJOHG�SDLU�WULHV�WR�VKDUH�WKH�
HQWDQJOHPHQW�ZLWK�D�WKLUG�SDUW\��HDFK�SDLUZLVH�UHODWLRQ�LV�
UHGXFHG�WR�PHUH�FRUUHODWHG�UDQGRPQHVV��

³7ZR�LV�D�FRXSOH��WKUHH�LV�D�FURZG�´

_�²

_�²

HQWDQJOHPHQW FRUUHODWHG�FODVVLFDO�UDQGRPQHVV
\

FRUUHODWHG�FODVVLFDO�UDQGRPQHVV

$OLFH

%RE

-XG\
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$�FODVVLFDO�FKDQQHO�LV�D�TXDQWXP�
FKDQQHO�ZLWK�DQ�HDYHVGURSSHU�

$�FODVVLFDO�FRPSXWHU�LV�D�TXDQWXP�
FRPSXWHU�KDQGLFDSSHG�E\�KDYLQJ�
HDYHVGURSSHUV�RQ�DOO�LWV�ZLUHV��

([SUHVVLQJ�&ODVVLFDO�'DWD�3URFHVVLQJ�LQ�4XDQWXP�7HUPV

$�&ODVVLFDO�%LW�LV�D�TXELW�ZLWK�RQH�RI�WKH�ELQDU\�YDOXHV���RU��

$�FODVVLFDO�ZLUH�LV�D�TXDQWXP�FKDQQHO�WKDW�FRQGXFWV����DQG���
IDLWKIXOO\�EXW�UDQGRPL]HV�VXSHUSRVLWLRQV�RI���DQG����

7KLV�KDSSHQV�EHFDXVH�WKH�GDWD�SDVVLQJ�
WKURXJK�WKH�ZLUH�LQWHUDFWV�ZLWK�LWV�HQYLURQ�
PHQW��FDXVLQJ�WKH�HQYLURQPHQW�WR�DFTXLUH�
D�FRS\�RI�LW�LI�LW�ZDV���RU����DQG�RWKHUZLVH�
EHFRPH�HQWDQJOHG�ZLWK�LW���,I�WKH�HQYLURQ�
PHQW�LV�ORVW�RU�GLVFDUGHG��WKH�GDWD�JHWV�
UDQGRPL]HG��



(QWDQJOHPHQW�LV�XELTXLWRXV��DOPRVW�HYHU\�LQWHUDFWLRQ�
EHWZHHQ�WZR�V\VWHPV�FUHDWHV�HQWDQJOHPHQW�EHWZHHQ�
WKHP�

7KHQ�ZK\�ZDVQ¶W�LW�GLVFRYHUHG�EHIRUH�WKH���WK FHQWXU\"

%HFDXVH�RI�LWV�PRQRJDP\�

0RVW�V\VWHPV�LQ�QDWXUH��RWKHU�WKDQ�WLQ\�RQHV�OLNH�SKRWRQV�
LQWHUDFW�VR�VWURQJO\�ZLWK�WKHLU�HQYLURQPHQW�DV�WR�EHFRPH�
HQWDQJOHG�ZLWK�LW�DOPRVW�LPPHGLDWHO\���

7KLV�GHVWUR\V�DQ\�SUHYLRXV�HQWDQJOHPHQW�WKDW�PD\����������
KDYH�H[LVWHG�EHWZHHQ�LQWHUQDO�SDUWV�RI�WKH�V\VWHP���������������
FKDQJLQJ�LW�LQWR�PHUH�FRUUHODWHG�UDQGRPQHVV�



\
6\VWHP

0DVVLYH�HDYHVGURSSLQJ�
FDXVHV�WKH�V\VWHP�WR�JHW�
FODVVLFDOO\�FRUUHODWHG�
ZLWK�PDQ\�SDUWV�RI�LWV�
HQYLURQPHQW��%XW�EHFDXVH�
RI�PRQRJDP\��LW�UHPDLQV�
HQWDQJOHG�RQO\�ZLWK�WKH
ZKROH�HQYLURQPHQW��

,QIRUPDWLRQ�EHFRPHV�FODVVLFDO�E\�EHLQJ�UHSOLFDWHG�UHGXQGDQWO\�
WKURXJKRXW�WKH�HQYLURQPHQW����=XUHN��%OXPH�.RKRXW�HW�DO��
³4XDQWXP�'DUZLQLVP´���0D\EH�³4XDQWXP�6SDP´�ZRXOG�EH�D�EHWWHU�QDPH�

�7KLV�W\SLFDOO\�KDSSHQV�ZKHQ�WKH�HQYLURQPHQW�LV�QRW�DW�WKHUPDO�HTXLOLEULXP��
DQG�ZKHQ�LW�FRQWDLQV�PDQ\�VXEV\VWHPV�WKDW�LQWHUDFW�PRUH�VWURQJO\�ZLWK�WKH�
V\VWHP�WKDQ�ZLWK�HDFK�RWKHU�DQG«��7KH�HDUWK¶V�HQYLURQPHQW�LV�OLNH�WKDW��

+RZ�GRHV�HQWDQJOHPHQW�KLGH�LWVHOI��FUHDWLQJ�WKH�DSSHDUDQFH�RI�D�FODVVLFDO�ZRUOG"

3DUWV�
RI�WKH�
V\VWHP¶V
HQYLURQ�
PHQW
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56$�����
)DFWRUV

6RPH�FRPSXWDWLRQV�UHTXLUH�D�JUHDW�PDQ\�LQWHUPHGLDWH�VWHSV�WR�
JHW�WR�WKH�DQVZHU���)DFWRULQJ�ODUJH�LQWHJHUV�LV�DQ�H[DPSOH���7KLV�
IDFWRULQJ�MRE�WRRN���PRQWKV�RQ�KXQGUHGV�RI�FRPSXWHUV���,W�FRXOG�
EH�GRQH�PXFK�IDVWHU�RQ�D�TXDQWXP�FRPSXWHU��LI�RQH�H[LVWHG��

&ODVVLFDO�&RPSXWDWLRQ�7KHRU\�VKRZV�KRZ�WR�UHGXFH�DOO�
FRPSXWDWLRQV�WR�D�VHTXHQFH�RI�$1'V�DQG�127V���,W�FODVVLILHV�
SUREOHPV�LQWR�VROYDEOH�DQG�XQVROYDEOH��DQG�DPRQJ�WKH�VROYDEOH�
RQHV�FODVVLILHV�WKHP�E\�WKH�UHVRXUFHV��H�J��WLPH��PHPRU\��OXFN��
UHTXLUHG�WR�VROYH�WKHP����&RPSOH[LW\�FODVVHV�3��13��363$&(«



)DVW�4XDQWXP�&RPSXWDWLRQ

�*URYHU�DOJRULWKP�

�6KRU�DOJRULWKP�

�)RU�D�TXDQWXP�FRPSXWHU��IDFWRULQJ�LV�DERXW�DV�HDV\�DV�PXOWLSOLFDWLRQ��GXH�WR�WKH�
DYDLODELOLW\�RI�HQWDQJOHG�LQWHUPHGLDWH�VWDWHV��%XW�TXDQWXP�FRPSXWHUV�DUHD�KDUG�WR�EXLOG�
EHFDXVH�WKH�TXELWV�LQVLGH�PXVW�EH�SURWHFWHG�IURP�HDYHVGURSSLQJ�E\�WKH�HQYLURQPHQW��

�)RU�D�FODVVLFDO�FRPSXWHU��IDFWRULQJ�DSSHDUV�WR�EH�H[SRQHQWLDOO\�KDUGHU�WKDQ�PXOWLSOLFDWLRQ��
E\�WKH�EHVW�NQRZQ�DOJRULWKPV��



%43

13

363$&(
13�&RPSOHWH��H�J�
7UDYHOLQJ�6DOHVPDQ�
)UXVWUDWHG�FODVVLFDO
JURXQG�VWDWH�

)DFWRULQJ

6LPXODWLQJ�
TXDQWXP�
PDQ\�ERG\�
G\QDPLFV�

40$�FRPSOHWH��H�J��
)UXVWUDWHG�TXDQWXP
JURXQG�VWDWH�

3UREOHPV�
WKRXJKW�WR�EH�
KDUG�IRU�D�
FODVVLFDO�
FRPSXWHU����
EXW�HDV\�IRU���
D�TXDQWXP�
FRPSXWHU

(DV\�IRU�D�FODVVLFDO�FRPSXWHU

3UREOHPV�
WKRXJKW�WR�EH�
KDUG�HYHQ�IRU�
D�TXDQWXP�
FRPSXWHU

0XOWLSOLFDWLRQ3

)LQG�6WDWLRQDU\�6WDWH�RI�D�'LVVLSDWLYH�6\VWHP��
&ODVVLFDO�RU�4XDQWXP

40$

4XDQWXP
&RPSOH[LW\
7KHRU\



7KH�(LQVWHLQ��%RKU�GHEDWH�

:KHQ�WKH�ZHLUG�EHKDYLRU�RI�VXEDWRPLF�SDUWLFOHV�EHFDPH�HYLGHQW�LQ�WKH�
HDUO\���WK FHQWXU\��1LHOV�%RKU�DUJXHG�WKDW�SK\VLFLVWV�PXVW�OHDUQ�WR�DFFHSW�LW���
7KHUH�ZHUH��WZR�NLQGV�RI�ZHLUG�EHKDYLRU��LQGHWHUPLQDF\���WKH�UDQGRP�
EHKDYLRU�RI�LQGLYLGXDO�SDUWLFOHV�HYHQ�XQGHU�FRPSOHWHO\�FRQWUROOHG�FRQGLWLRQV�
DQG�HQWDQJOHPHQW��LQ�ZKLFK�WZR�SDUWLFOHV��QR�PDWWHU�KRZ�IDU�DSDUW��FDQ�
EHKDYH�LQ�ZD\V�WKDW�DUH�LQGLYLGXDOO\�UDQGRP��EXW�WRR�VWURQJO\�FRUUHODWHG�IRU�
WKH�SDUWLFOHV�WR�KDYH�EHHQ�DFWLQJ�LQGHSHQGHQWO\����(LQVWHLQ�ZDV�GHHSO\�
WURXEOHG�E\�WKHVH�SKHQRPHQD��GLVSDUDJLQJ�LQGHWHUPLQDF\�DV�³*RG�SOD\LQJ�
GLFH�´�DQG�WKH�HQWDQJOHPHQW�DV�³VSRRN\�DFWLRQ�DW�D�GLVWDQFH�´��+H�VSHQW�KLV�
UHPDLQLQJ�\HDUV�VHDUFKLQJ�XQVXFFHVVIXOO\�IRU�D�PRUH�QDWXUDOLVWLF�WKHRU\��
ZKHUH�HYHU\�HIIHFW�ZRXOG�KDYH�D�QHDUE\�FDXVH����1HZWRQ¶V�PHFKDQLFV���
0D[ZHOO¶V�HOHFWURPDJQHWLVP��DQG�KLV�RZQ�UHODWLYLW\�VKDUH�WKLV�FRPPRQ�
VHQVH�SURSHUW\��ZLWKRXW�ZKLFK��(LQVWHLQ�WKRXJKW��VFLHQFH�FRXOG�QR�ORQJHU�
DVSLUH�WR�EH�DQ�RUGHUO\�H[SODQDWLRQ�RI�QDWXUH����

0HDQZKLOH�WKH�UHVW�RI�WKH�SK\VLFV�FRPPXQLW\��LQFOXGLQJ�JUHDWV�OLNH�
6FKU|GLQJHU��+HLVHQEHUJ��DQG�'LUDF��IROORZHG�%RKU¶V�DGYLFH�DQG�DFFHSWHG�
WKHVH�GLVWXUELQJ�SKHQRPHQD��DQG�WKH�PDWKHPDWLFV�WKDW�H[SODLQHG�WKHP��DV�
WKH�QHZ�QRUPDO���



1RZ�����\HDUV�ODWHU��LW¶V�SUHWW\�FOHDU�WKDW�WKH�PRVW�FHOHEUDWHG��
VFLHQWLILF�PLQG�RI�WKH���WK�FHQWXU\��IOH[LEOH�HQRXJK�WR�EHQG�VSDFH�
DQG�WLPH��VWLOO�ZDVQ¶W�IOH[LEOH�HQRXJK���4XDQWXP�UDQGRPQHVV�DQG�
HQWDQJOHPHQW�DUH�UHDO��FRQILUPHG�E\�LQQXPHUDEOH�H[SHULPHQWV��DQG�
H[SODLQHG�LQ�PHWLFXORXV�GHWDLO�E\�WKH�WKHRU\�(LQVWHLQ�GLVOLNHG����
0RUHRYHU��TXDQWXP�WKHRU\�KDV�SOD\HG�DQ�HVVHQWLDO�UROH�LQ�
WHFKQRORJLHV�VXFK�DV�WKH�ODVHU�DQG�WKH�WUDQVLVWRU��ZKLFK�FRXOG�QRW�
KDYH�EHHQ�GHYHORSHG�RQ�WKH�SUH�TXDQWXP�SK\VLFV�RI�1HZWRQ��
0D[ZHOO��DQG�(LQVWHLQ��

(LQVWHLQ¶V�PLVWDNH�ZDV�LQ�YLHZLQJ�HQWDQJOHPHQW�DV�VRPH�NLQG�RI�
LQIOXHQFH�RI�RQH�SDUWLFOH�RQ�WKH�RWKHU���7KH�ULJKW�ZD\�WR��WKLQN�RI�LW�LV�
E\�JLYLQJ�XS�EDVLF�FRPPRQ�VHQVH�LGHD�WKDW��LI�WKH�ZKROH�LV�LQ�D�
SHUIHFWO\�GHILQLWH�VWDWH��HDFK�SDUW�PXVW�EH�LQ�D�SHUIHFWO\�GHILQLWH�
VWDWH� $Q�HQWDQJOHG�VWDWH�LV�D�GLIIHUHQW�NLQG�RI�VWDWH�RI�WKH�ZKROH��
ZKLFK�LV�SHUIHFWO\�GHILQLWH�EXW�UHTXLUHV�WKH�SDUWV�HDFK�WR�EHKDYH�
UDQGRPO\���0DNLQJ�DQ\ PHDVXUHPHQW�RQ�RQH�RI�WZR�HQWDQJOHG�
SDUWLFOHV�\LHOGV�D�UDQGRP�UHVXOW��EXW�IURP�WKDW��UDQGRP�UHVXOW��LW�LV�
SRVVLEOH�WR�SHUIHFWO\ SUHGLFW�ZKDW�WKH�RWKHU�SDUWLFOH�ZRXOG�GR�LI�
VXEMHFWHG�WR�WKH�VDPH�PHDVXUHPHQW���



6FKU|GLQJHU��ZKR�XQGHUVWRRG�HQWDQJOHPHQW�EHWWHU�WKDQ�(LQVWHLQ��FDOOHG�
WKLV�HIIHFW�³VWHHULQJ´�EXW�WKDW¶V�D�EDG��QDPH�IRU�LW��1R�RQH�ZRXOG�ZDQW�WR�
GULYH�D�FDU�ZLWK�WKDW�NLQG�RI�VWHHULQJ��EHFDXVH�LW�FRXSOHV�WZR�FDUV�LQ�D�ZD\�
WKDW�PDNHV�QHLWKHU�RQH�FRQWUROODEOH����%RWK�GULYHUV�ZRXOG�UHSRUW�WKDW�WKHLU�
FDUV�KDG�WHUULEOH�GDQJHURXV�VWHHULQJ��VR�WKDW�WXUQLQJ�WKH�ZKHHO�WR�WKH�ULJKW�
VRPHWLPHV�FDXVHG�WKHLU�FDU�WR�JR�ULJKW�EXW�HTXDOO\�OLNHO\�FDXVHG�LW�WR�JR�
OHIW���2QO\�DIWHUZDUG��ZKHQ�WKH�GULYHUV�FRPSDUHG�FUDVK�UHSRUWV��ZRXOG�
WKH\�UHDOL]H�WKDW�WKHLU�FDUV�KDG�EHKDYHG�LQ�DQ�HHULO\�FRUUHODWHG�ZD\�

0LVWDNHQO\�EHOLHYLQJ�HQWDQJOHPHQW�FRXOG�EH�XVHG�IRU�ORQJ�UDQJH�
FRPPXQLFDWLRQ��1LFN�+HUEHUW�SXEOLVKHG�D�SDSHU�DQG�-DFN�6DUIDWWL WULHG�WR�
SDWHQW�WKLV�LPDJLQHG�DSSOLFDWLRQ�RI�LW���7KH�UHIXWDWLRQ�RI�WKHVH�SURSRVDOV�LQ�
WKH�HDUO\�����V��E\�'LHNV��:RRWWHUV DQG�=XUHN��LV�SDUW�RI�ZKDW�OHG�WR�
PRGHUQ�TXDQWXP�LQIRUPDWLRQ�WKHRU\����%XW�WKLV�ZURQJ�LGHD��OLNH�SHUSHWXDO�
PRWLRQ��LV�VR�DSSHDOLQJ�WKDW�LW�LV�SHUSHWXDOO\�EHLQJ�³UHGLVFRYHUHG´��

$�SURSHU�XQGHUVWDQGLQJ�RI�HQWDQJOHPHQW��QRW�RQO\�H[SODLQV�ZK\�LW�FDQQRW�
EH�XVHG�WR�FRPPXQLFDWH��EXW�KRZ�LW�EULQJV�DERXW�WKH��RWKHU�TXDQWXP�
P\VWHU\� WKDW�WURXEOHG�(LQVWHLQ��WKH�UDQGRP�EHKDYLRU�RI�LQGLYLGXDO�
SDUWLFOHV���(QWDQJOHPHQW¶V�LQWHQVH�FRUUHODWLRQ�LV�PDWKHPDWLFDOO\�
LQVHSDUDEOH�IURP�LWV�PRQRJDP\��DQG�WKH�UDQGRP�EHKDYLRU�RI�WKH�SDUWV��



6DUIDWWL¶V�DQG�+HUEHUW¶V�LGHDV�DERXW�HQWDQJOHPHQW�ZHUH�
VR�ZURQJ�WKDW�WKH\�IDFLOLWDWHG�WKH�DFFHSWDQFH�RI�WKH�QR�
FORQLQJ�WKHRUHP�DV�D�FHQWUDO�IDFW�DERXW�TXDQWXP�
LQIRUPDWLRQ���7KH�WKHRUHP�KDG�DFWXDOO\�EHHQ�SURYHG�LQ�
������E\�-��/��3DUN��>)RXQGDWLRQV�RI�3K\VLFV������������
������@��EXW�KLV�SDSHU�ZHQW�XQQRWLFHG�XQWLO�WKH�WKHRUHP�
ZDV�UHGLVFRYHUHG�E\�'LHNV�DQG�E\�:RRWWHUV�DQG�=XUHN�
DW�D�WLPH�PRUH�ULSH�IRU�LWV�LPSRUWDQFH�WR�EH�DSSUHFLDWHG�

/HVVRQ��ZURQJ�LGHDV�VRPHWLPHV�VWLPXODWH�VFLHQWLILF�
SURJUHVV��

&RQYHUVHO\��DV�ZH�VKDOO�VHH�ODWHU��FRUUHFW�LGHDV²LQGHHG�
TXDQWXP�PHFKDQLFV�LWVHOI²VRPHWLPHV�UHWDUG�VFLHQWLILF�
SURJUHVV���



7KH�DQDORJ\�EHWZHHQ�PDWKHPDWLFDO�FRPSXWDWLRQ�DQG�SK\VLFDO�G\QDPLFV�
LV�YHU\�ROG���(�J��*DOLOHR¶V�³7KH�ERRN�RI�QDWXUH��LV�ZULWWHQ�LQ�WKH�
ODQJXDJH�RI�PDWKHPDWLFV´��DQG�/DSODFH¶V�HOHJDQW�GHVFULSWLRQ�RI�D�
XQLYHUVH�JRYHUQHG�E\�1HZWRQLDQ�PHFKDQLFV��

³:H�PD\�UHJDUG�WKH�SUHVHQW�VWDWH�RI�WKH�XQLYHUVH�DV�WKH�HIIHFW�RI�LWV�SDVW�
DQG�WKH�FDXVH�RI�LWV�IXWXUH���$Q�LQWHOOHFW�ZKLFK�DW�D�FHUWDLQ�PRPHQW�
ZRXOG�NQRZ�DOO�IRUFHV�WKDW�VHW�QDWXUH�LQ�PRWLRQ��DQG�DOO�SRVLWLRQV�RI�DOO�
LWHPV�RI�ZKLFK�QDWXUH�LV�FRPSRVHG��LI�WKLV�LQWHOOHFW�ZHUH�DOVR�YDVW�
HQRXJK�WR�VXEPLW�WKHVH�GDWD�WR�DQDO\VLV��LW�ZRXOG�HPEUDFH�LQ�D�VLQJOH�
IRUPXOD�WKH�PRYHPHQWV�RI�WKH�JUHDWHVW�ERGLHV�RI�WKH�XQLYHUVH�DQG�WKRVH�
RI�WKH�WLQLHVW�DWRP��IRU�VXFK�DQ�LQWHOOHFW�QRWKLQJ�ZRXOG�EH�XQFHUWDLQ�DQG�
WKH�IXWXUH�MXVW�OLNH�WKH�SDVW�ZRXOG�EH�SUHVHQW�EHIRUH�LWV�H\HV�´����������
3LHUUH�6LPRQ�/DSODFH�����

1RWH�WKDW�WKH�FRPSXWDWLRQ�/DSODFH�HQYLVLRQHG�LV�GHWHUPLQLVWLF�DQG�
UHYHUVLEOH��IHDWXUHV�VHHPLQJO\�ORVW�ZLWK�TXDQWXP�LQGHWHUPLQLVP��EXW�WKHQ�
UHFRYHUHG�LQ�D�PRUH�LQFOXVLYH�IRUP�E\�FRQVLGHULQJ�HQWDQJOHPHQW��



0D[ZHOO¶V�'HPRQ

1RZ�OHW�XV�VXSSRVH�WKDW«D�YHVVHO�LV�GLYLGHG�LQWR�WZR�
SRUWLRQV��$�DQG�%��E\�D�GLYLVLRQ�LQ�ZKLFK�WKHUH�LV�D�VPDOO�
KROH��DQG�WKDW�D�EHLQJ��ZKR�FDQ�VHH�WKH�LQGLYLGXDO�PROHFXOHV��
RSHQV�DQG�FORVHV�WKLV�KROH��VR�DV�WR�DOORZ�RQO\�WKH�VZLIWHU�
PROHFXOHV�WR�SDVV�IURP�$�WR�%��DQG�RQO\�WKH�VORZHU�PROHFXOHV�
WR�SDVV�IURP�%�WR�$��+H�ZLOO�WKXV��ZLWKRXW�H[SHQGLWXUH�RI�
ZRUN��UDLVH�WKH�WHPSHUDWXUH�RI�%�DQG�ORZHU�WKDW�RI�$��LQ�
FRQWUDGLFWLRQ�WR�WKH�VHFRQG�ODZ�RI�WKHUPRG\QDPLFV���-DPHV�
&OHUN�0D[ZHOO�����



0��6PROXFKRZVNL·V WUDS�GRRU�GHPRQ��DQG�KLV�UHIXWDWLRQ�RI�LW�LQ�
D�SLRQHHULQJ������SDSHU�RQ�IOXFWXDWLRQV�DW�WKHUPDO�HTXLOLEULXP�
$Q�LQDQLPDWH�PHFKDQLVP��VXFK�DV�D�VSULQJ�ORDGHG�WUDS�GRRU��OLJKW�
HQRXJK�WR�EH�SXVKHG�RSHQ�E\�PROHFXODU�LPSDFWV��ZRXOG�VHHP�WR�
YLRODWH�WKH�6HFRQG�/DZ��HIIRUWOHVVO\�FROOHFWLQJ�PROHFXOHV�RQ�RQH�VLGH�
LQ�D�SUHVVXUH�YHUVLRQ�RI�0D[ZHOO¶V�WHPSHUDWXUH�GHPRQ��

%XW��6PROXFKRZVNL�DUJXHG��LI�WKH�GRRU�ZHUH�WKDW�OLJKW�DQG�WKH�VSULQJ�
WKDW�ZHDN��DV�VRRQ�DV�WKH�GRRU�UHDFKHG�WKH�VDPH�WHPSHUDWXUH�DV�WKH�JDV��
LW�ZRXOG�XQGHUJR�UDQGRP�PRWLRQ�RI�LWV�RZQ��VZLQJLQJ�RSHQ�DQG�VKXW���
,W�ZRXOG�WKHQ�VZLQJ�VKXW�DJDLQVW�D�PROHFXOH�WKDW�KDG�ZDQGHUHG�LQ�IURQW�
RI�LW��SXVKLQJ�LW�WR�WKH�OHIW��H[DFWO\�DV�RIWHQ�DV�LW�ZRXOG�EH�SXVKHG�RSHQ�
E\�D�PROHFXOH�VWULNLQJ�LW�IURP�WKH�OHIW��DQG�WKHUH�ZRXOG�EH�QR�QHW�IORZ��



'HVSLWH�/DSODFH¶V�GHWHUPLQLVWLF�XQLYHUVH��HDUO\���WK FHQWXU\�SK\VLFLVWV�
ZHUH�UHOXFWDQW�WR�WKLQN�RI�PHQWDO�SURFHVVHV�DV�PHFKDQLVWLF��VR�
6PROXFKRZVNL
V�QHDW�VROXWLRQ�WR�WKH�0D[ZHOO�GHPRQ�SUREOHP�
XQUDYHOHG�VRPHZKDW�LQ�VXEVHTXHQW�GHFDGHV��7KLV�SX]]OLQJ�UHOXFWDQFH�
LV�UHIOHFWHG�LQ�WKH�WLWOH�RI�6]LODUG¶V������SDSHU��LQ�ZKLFK�KH�LQWURGXFHG�
KLV�QRZ�IDPRXV�6]LODUG�HQJLQH��³2Q�WKH�GHFUHDVH�RI�HQWURS\�LQ�D�
WKHUPRG\QDPLF�V\VWHP�E\�WKH�LQWHUYHQWLRQ�RI�LQWHOOLJHQW�EHLQJV�´�

7KH�VLWXDWLRQ�ZDV�IXUWKHU�REVFXUHG�E\�WKH��VXFFHVV�RI�TXDQWXP�
PHFKDQLFV� ZKLFK�SUREOHPDWL]HG�WKH�SUHYLRXVO\�XQFRQWURYHUVLDO�DFW�RI�
PHDVXUHPHQW���7KLV�WHPSWHG�SK\VLFLVWV�WR�ORRN�IRU�DQ�LUUHGXFLEOH�FRVW�RI�
LQIRUPDWLRQ�SURFHVVLQJ��ZKHQ�WKH\�ZRXOG�KDYH�GRQH�EHWWHU�WR�WKLQN�OLNH�
6PROXFKRZVNL���6HYHUDO�JUHDW�SK\VLFLVWV��ZLWKRXW�WKLQNLQJ�DERXW�LW�
FDUHIXOO\��RSLQHG�WKDW�HYHU\�HOHPHQWDU\�DFW�RI�LQIRUPDWLRQ�SURFHVVLQJ��
VXFK�DV�FRS\LQJ��RU�WUDQVPLWWLQJ�D�ELW��RU�FRPSDULQJ�WZR�ELWV��PXVW�
FRQVXPH�DQ�DPRXQW�RI�HQHUJ\�DSSUR[LPDWHO\�HTXDO�WR�WKH�DYHUDJH�KHDW�
HQHUJ\�RI�D�PROHFXOH��

,Q������5ROI�/DQGDXHU�FRUUHFWO\�LGHQWLILHG�LQIRUPDWLRQ�HUDVXUH�DV�WKH�
RQO\�IXQGDPHQWDOO\�FRVWO\�LQIRUPDWLRQ�SURFHVVLQJ�DFW��



%DVLF�6FLHQFH�DQG�WKH�)XWXUH��+DVWH�PDNHV�:DVWH

0RVW�SHRSOH��LQWHUHVWHG�LQ�ZKDW�VFLHQFH�FDQ�GR�WR�VROYH�ZKDW�WKH\�
VHH�DV�WRGD\¶V�PRVW�SUHVVLQJ�SUREOHPV��WDNH�D�VKRUW�WHUP�YLHZ«EXW

� 6FLHQWLILF�SURJUHVV�LV�PRVWO\�LQFUHPHQWDO���%UHDNWKURXJKV�DUH�
RYHUUDWHG�

� 7KH�PRVW�LPSRUWDQW�DSSOLFDWLRQV�RI�DQ\�VFLHQWLILF�GLVFRYHU\�DUH�
KDUGO\�HYHU�WKH�RQHV�SHRSOH�WKLQN�RI�ILUVW�

� (YHQ�LQ�DSSOLHG�VFLHQFH��LGHDV�JR�WKURXJK�XSV�DQG�GRZQV�RI��
SRSXODULW\��WKHLU�SRWHQWLDO�DOWHUQDWHO\�RYHU� DQG�XQGHUHVWLPDWHG�
� )RU�H[DPSOH�D�KRW�WRSLF�WRGD\��HYHQ�KRWWHU�WKDQ�TXDQWXP�

FRPSXWLQJ��LV�PDFKLQH�OHDUQLQJ�DQG�DUWLILFLDO�LQWHOOLJHQFH���
7KLV�RSWLPLVP�LV�SUREDEO\�ODUJHO\�MXVWLILHG�E\�UHFHQW�SURJUHVV���
EXW�IRU�PDQ\�GHFDGHV�$,�ZDV�D�FROG�ILHOG��ZKRVH�DELOLW\�WR�
VROYH�UHDO�ZRUOG�SUREOHPV�OLNH�ODQJXDJH�WUDQVODWLRQ�KDG�EHHQ�
GLVDSSRLQWLQJ�

7KHUHIRUH��WKH�PRVW�FRVW�HIIHFWLYH�VFLHQFH�SROLF\�LV�VWHDG\�VXSSRUW�RI�
JRRG�VFLHQFH��ZLWK�OLWWOH�UHJDUG�IRU�LWV�SHUFHLYHG�DSSOLFDWLRQV�



$ERXW����\HDUV�DJR��,�PHW�D�VFLHQWLVW�DW�-HW�3URSXOVLRQ�/DEV�ZKR�����
ZDV�QHDULQJ�UHWLUHPHQW���+H�VDLG�KLV�SURXGHVW�DFFRPSOLVKPHQW�ZDV�
ZRUNLQJ�RQ�WKH�9R\DJHU�VSDFHFUDIW��ZKLFK�XVHG�WKH�JUDYLWDWLRQDO�
VOLQJVKRW�HIIHFW�WR�YLVLW�WKH�IRXU�ELJ�RXWHU�SODQHWV���:KHQ�VFLHQWLVWV�
RULJLQDOO\�SURSRVHG�WKLV��WKH�:DVKLQJWRQ�EXUHDXFUDWV�LQ�FKDUJH�VDLG

³-XVW�GR�-XSLWHU�DQG�6DWXUQ´

³%XW�WKH�SODQHWV�ZRQ¶W�EH�LQ�D�JRRG�SRVLWLRQ�DJDLQ�IRU�����\HDUV´

³&RQJUHVV�XQGHUVWDQGV���\HDUV��QRW�������-XVW�GR�-XSLWHU�DQG�6DWXUQ�´

7KHUH�HQVXHG�D�TXLHW�FRQVSLUDF\��LQ�ZKLFK�WKH�VFLHQWLVWV�DQG�HQJLQHHUV�
RYHU�GHVLJQHG�PDQ\�IHDWXUHV�RI�WKH�WZR�VSDFHFUDIW�WR�PDNH�VXUH�WKH\�
ZRXOG�ODVW�IDU�ORQJHU�WKDQ�QHFHVVDU\�IRU�WKHLU�RIILFLDO�PLVVLRQ���7KHQ��
\HDUV�DIWHU�WKH�ODXQFK��WKH�PLVVLRQ�ZDV�PRGLILHG�WR�DGG�8UDQXV�DQG�
1HSWXQH�WR�WKH�LWLQHUDU\��ZLWK�VSHFWDFXODU�UHVXOWV��

%XW�VFLHQWLVWV�FDQ¶W�WU\�WKLV�WRR�RIWHQ��RU�QR�RQH�ZLOO�WUXVW�XV�DQ\�PRUH��



%HQHILWV�RI�WKH�QHZ�WKHRU\�RI�,QIRUPDWLRQ�3URFHVVLQJ

� $�EHWWHU�XQGHUVWDQGLQJ�RI�LWV�HQHUJ\�FRVWV��

� 1HZ�NLQGV�RI�FU\SWRJUDSK\�DQG�FRPPXQLFDWLRQ�
,I�D�TXDQWXP�FRPSXWHU�FDQ�EH�EXLOW��LW�ZRXOG�
GUDPDWLFDOO\�VSHHG�XS�VRPH KDUG�FRPSXWDWLRQV��EXW�
PDQ\�RWKHU�FRPSXWDWLRQV�ZRXOG�QRW�EH�VSHG�XS��

� ,PSURYHPHQWV�LQ�SUHFLVLRQ�PHDVXUHPHQW

� ,QVLJKWV�LQWR�EODFN�KROH�SK\VLFV�DQG�TXDQWXP�JUDYLW\

%H\RQG�WKDW��HQWDQJOHPHQW�LV�D�IHDWXUH�RI�QDWXUH�VR�
FHQWUDO�WKDW�HYHU\�HGXFDWHG�SHUVRQ�VKRXOG�KDYH�DQ�
HOHPHQWDU\�XQGHUVWDQGLQJ�RI�LW��OLNH�(LQVWHLQ¶V�
LQWHUFRQQHFWLRQ�RI�VSDFH�DQG�WLPH���WKH�URXQGQHVV�RI�WKH�
HDUWK��WKH�IDFW�WKDW�PDWWHU�LV�PDGH�RI�DWRPV��DQG�
KHUHGLWDU\�LQIRUPDWLRQ�LV�FDUULHG�E\�'1$��


