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RGD\�ZH�ZRXOG�OLNH�WR�ZHOFRPH�
D�QHZ�UHYLHZHU�¥�'RQ�$OGULFK��
ZKR� MRLQV� 6DP� &ROOLQV� DQG�

$QG\�$QVHO�RQ�RXU�SDQHO�RI�UHYLHZHUV��
:H� SODQ� WR� KDYH� D� ORW� PRUH� ERRNV�
UHYLHZHG�LQ�&KHVV�7RGD\�RQ�D�UHJXODU�
EDVLV�� VR�'RQ
V�KHOS� LV�YHU\�ZHOFRPH��
+H� OLYHV� LQ� WKH� 86$� DQG� KDV� D� GHHS�
LQWHUHVW� LQ�FKHVV� OLWHUDWXUH��SDUWLFXODUO\�
LQ�WUHDWLVHV���
�
'RUIPDQ
V� 7KH� &ULWLFDO� 0RPHQW� LV� D�
FRPSDQLRQ� RU� VHTXHO� WR� WKH� UHFHQWO\�
SXEOLVKHG� 7KH� 0HWKRG� LQ� &KHVV�� 7KH�
0HWKRG� SXUSRUWV� WR� GHVFULEH� D� QHZ�
PHWKRG� IRU� PRYH� VHOHFWLRQ� DW� WKH�
ERDUG�� 'RUIPDQ� VWDWHV� WKDW� WKHUH� DUH�
VHYHUDO� FULWLFDO� PRPHQWV� GXULQJ� HYHU\�
JDPH��+H�GHILQHV�D�FULWLFDO�PRPHQW�DV�
ZKHQ�WKHUH�LV�D�SRVVLEOH�FKDQJH�LQ�WKH�
SDZQ� VWUXFWXUH�� D� SRVVLEOH� H[FKDQJH�
RI�PDWHULDO�� RU� DW� WKH� HQG�RI� VHULHV� RI�
IRUFHG� PRYHV�� $W� VXFK� FULWLFDO�
PRPHQWV�� 'RUIPDQ� VD\V�� WKH� FUXFLDO�
TXHVWLRQ� LV� ZKHWKHU� WR� SOD\� VWDWLFDOO\�
RU� G\QDPLFDOO\�� 6WDWLF� SOD\� LV� GHILQHG�
DV� GHDOLQJ� ZLWK� WKRVH� IHDWXUHV� RI� WKH�
SRVLWLRQ�ZKLFK� KDYH� D� ODVWLQJ� TXDOLW\��
VXFK� DV� ZHDN� SRLQWV�� SDZQ� VWUXFWXUH�
DQG� VR� RQ�� '\QDPLF� SOD\� LQYROYHV�
VRPHWKLQJ� ZKLFK� WKH� DYHUDJH� SOD\HU�
ZRXOG�FDOO�
DFWLYH
�¥�VXFK�DV�VDFULILFLQJ�
PDWHULDO� IRU� DQ� DWWDFN�� H[FKDQJLQJ�
SLHFHV�� RU� PDNLQJ� WKUHDWV� WKDW� PLJKW�
KDYH� D� SRVLWLRQDO� FRVW� WR� WKHP��
'RUIPDQ
V�EDVLF�WKHVLV�LV�WKDW�ZKHQ�WKH�
EDODQFH�LV�VWDWLFDOO\�QHJDWLYH��RQH�PXVW�
SOD\� G\QDPLFDOO\�� LQ� RWKHU� ZRUGV�� LI�
\RX�DUH�ZRUVH��GR�VRPHWKLQJ��
:KLOH� QRQH� RI� WKLV� VRXQGV�
UHYROXWLRQDU\�� WKH� UHDO� QRYHOW\� FRPHV�
LQ�ZLWK�KLV�PHWKRG�RI�VWDWLF�HYDOXDWLRQ��
+H� SURSRVHV� D� IRXU� SRLQW� GHVFHQGLQJ�
VFDOH�� WR� ZLW�� ��� .LQJ� 3RVLWLRQ� ���
0DWHULDO��LP�EDODQFH����:KR�KDV�EHWWHU���
SRVLWLRQ�LI�TXHHQV�DUH�UHPRYHG�DQG����
3DZQ� VWUXFWXUH�� +H� DVVLJQV� HDFK�
FULWHULD� D� ��� �� �� HWF�� LQ� WKH� VW\OH� RI��

�
,QIRUPDQW�� 7KXV�� RQFH� RQH� KDV�
PDGH� KLV� HYDOXDWLRQ�� RQH� NQRZV�
ZKDW� NLQG� RI�PRYH� RQH� QHHGV� WR�
EH�ORRNLQJ�IRU���
�
7KLV� LV� DOO� VXSSRVHGO\� H[SODLQHG�

LQ�7KH�0HWKRG���7KH�&ULWLFDO�0RPHQW�
LV� GHYRWHG� WR� WKH�G\QDPLF�SDUW� RI� WKH�
PHWKRG¦KRZ� WR� ILQG� JRRG� G\QDPLF�
PRYHV� ZKHQ� WKH� VWDWLF� HYDOXDWLRQ� LV�
QHJDWLYH��,�JLYH�WKLV�EDFNJURXQG�DV�LW�LV�
QHFHVVDU\� WR� XQGHUVWDQG� ZKHWKHU�
'RUIPDQ� VXFFHHGV� RU� IDLOV� LQ� KLV�
DWWHPSW���
�
7KH�SUREOHP�ZLWK�WKH�0HWKRG�ZDV�QRW�
LQ� LWV�FRQFHSW��EXW�H[HFXWLRQ��7KH�ILUVW�
SDUW� RI� WKH� ERRN� LV� D� TXLFN� FRXUVH� LQ�
HYDOXDWLQJ� WKH� YDULRXV� HOHPHQWV��
8QIRUWXQDWHO\�� LW� LV� VLPSO\� D� VHULHV� RI�
H[DPSOHV� ¥� WKLV� D� ZHDN� VTXDUH�� KHUH�
WKH� NLQJ� LV� QRW� VDIH�� DQG� VR� RQ��
'RUIPDQ� GRHV� QRW� H[SODLQ� KRZ� WR�
PDNH� DQ� HYDOXDWLRQ� XVLQJ� KLV�
HOHPHQWV�� DQG� ZRUVH�� ZKLOH� KH�
HPSKDVL]HV� LW� LV� EDVHG� RQ� D�
GHVFHQGLQJ� VFDOH�� KH�JLYHV�QR�FOXH�DV�
WR� WKH� UHODWLYH� LPSRUWDQFH� RI� HDFK�
IDFWRU�� :H� GRQ
W� NQRZ� LI� LW
V� OLQHDU��
VFDODU� RU� ORJDULWKPLF�� ,V� NLQJ� VDIHW\�
>IDFWRU� �@� WZLFH� DV� LPSRUWDQW� RU� WHQ�
WLPHV� DV� LPSRUWDQW� DV� PDWHULDO� >IDFWRU�
�@"� ,I� WKH� NLQJ� VDIHW\� IDFWRU� LV� �� IRU�
:KLWH�� KRZ� PXFK� RI� DQ� DGYDQWDJH�
GRHV�%ODFN�QHHG� LQ� WKH�VHFRQG�IDFWRU��
PDWHULDO�LPEDODQFH��WR�RYHU�FRPH�LW"�,Q�
RWKHU� ZRUGV�� ZKHQ� WKH� VWDWLF�
HYDOXDWLRQ� LV�SUHVHQWHG� DV� VXFK�� � �����
��������������� ��ZKR�LV�EHWWHU"��$QG�WKLV�
FRPHV�XS�RYHU�DQG�RYHU��
�
7KH�VHFRQG�SUREOHP�ZLWK�7KH�0HWKRG�
DUH�WKH�JDPHV�XVHG�DV�H[DPSOHV��7KH\�
DUH� DOO� 'RUIPDQ� JDPHV�� 1RZ�� KH� LV�
FHUWDLQO\�D�ILQH�*0��EXW�,�DP�QRW�VXUH�
WKDW�KLV�JDPHV�DUH�WKH�UHSRVLWRU\�RI�DOO�
WKDW� LV� JRRG� LQ� FKHVV��5HPHPEHU�� WKLV�
LV� QRW� ELOOHG� DV� WKH� %HVW� *DPHV� RI�
'RUIPDQ�� (YHQ� ZRUVH�� WKH� QRWHV� DUH�
IDLUO\�VNLPS\��$QG�ZRUVW��RIW�WLPHV�WKH�
TXRWHG� JDPHV� GR� QRW� VKRZ� >DW� OHDVW��
FOHDUO\@� ZKDW� WKH\� DUH� VXSSRVHG� WR�
VKRZ����
�
�
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�
*LYHQ�DOO�WKLV��FDQ�7KH�&ULWLFDO�0RPHQW�
KDYH�DQ\�UHGHHPLQJ�TXDOLWLHV"�:KLOH�LW�
VWDWHV�LW�VKRXOG�EH�UHDG�LQ�FRQMXQFWLRQ�
ZLWK� 7KH� 0HWKRG�� 'RUIPDQ� SUHWW\�
PXFK� WHOOV� \RX� DOO� \RX�QHHG� WR� NQRZ��
WR�XVH�LW��5HPHPEHU�� WKH�SRLQW� LV�RQO\��
G\QDPLF� SOD\� ZKHQ� \RXU� SRVLWLRQ� LV�
VWDWLFDOO\� ZRUVH�� DQG� KH� LV� JRLQJ� WR�
VKRZ�\RX�KRZ�WR�GR�WKLV��
�
7KH� ERRN� LV� EURNHQ� XS� LQWR� WKUHH�
VHFWLRQV�� 7KH� .LQJ� 3RVLWLRQ� >KRZ� WR�
DWWDFN��KRZ�WR�SURWHFW@��7KH�([FKDQJH�
RI�0DWHULDO�� DQG�0RGLILFDWLRQ�RI�3DZQ�
6WUXFWXUH�� 7KH� QRWHV� WR� HDFK� SRVLWLRQ�
RU� JDPH� DUH� PRUH� UREXVW� WKDQ� LQ� WKH�
0HWKRG�� DQG� WKH� JDPHV� DUH� QRW� DOO�
'RUIPDQ
V�� EXW� ��� RXW� RI� DERXW� ����
H[DPSOHV�� 8QIRUWXQDWHO\�� QHLWKHU� WKH�
H[DPSOHV� QRU� WKH� GLDJUDPV� DUH�
QXPEHUHG��$QG�WKH�H[DPSOHV�VHHP�WR�
SUHWW\� PXFK� VKRZ� ZKDW� WKH\� DUH�
VXSSRVHG�WR��
�
6R� WKHQ��GRHV� WKH�ERRN�VXFFHHG� LQ� LWV�
JRDOV"�7DNLQJ�D�SRVLWLRQ�IURP�WKH�NLQJ�
VDIHW\� VHFWLRQ� RQ� SDJH� ��� ZH� DUH�
SUHVHQWHG�ZLWK�WKLV��
�

'H�OD�5LYD�
*DOODJKHU�
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��+HUH� ZH� DUH� WROG� WKDW� %ODFN� KDV�
SOD\HG� WKH� RSHQLQJ� SRRUO\�� DQG� WKXV�
QRZ�PXVW�UHVRUW�WR�G\QDPLF�SOD\���
�����E�����F[E��D[E�����®[E��®G��
��'RUIPDQ� QRZ� WHOOV� XV� WKH� VWDWLF��
HYDOXDWLRQ� KDV� EHFRPH� SRVLWLYH� IRU��
%ODFN�� � ��� Ö� � ��� Õ� � ��� Õ� � ��� Õ�� $QG�
KHUHLQ� OLHV� WKH�SUREOHP��� WKUHH�RI� WKH��

�
IRXU�FULWHULD�DUH�SRVLWLYH�IRU�:KLWH��DQG�
WKHUH� LV� D� VOLJKW� SOXV� IRU� %ODFN� LQ� WKH�
ILUVW��EXW�WKLV�PHDQV�%ODFN�LV�EHWWHU"�
�
:RUVH�� KH� DOVR� WHOOV� XV� WKDW� LI� :KLWH�
ZDV� EHWWHU� DIWHU�PRYH� ���� WKHQ�:KLWH�
FDQQRW� EH� ZRUVH� DIWHU� D� VHULHV� RI��
IRUFHG�PRYHV��$QG�WKH�FRQFOXVLRQ�WKDW�
KH� GUDZV� IURP� WKLV"� 7KDW�:KLWH� PXVW�
QRZ� SOD\� G\QDPLFDOO\� WR� VHL]H� WKH�
LQLWLDWLYH� ZLWK� ���®D���� �D�� ���E���
,QVWHDG�� :KLWH� SOD\HG� ���®F�� DQG�
ZHQW�RQ�WR�ORVH���,QWHUHVWLQJO\�HQRXJK��
)ULW]� ZDQWV� WR� H[FKDQJH� TXHHQV� ZLWK�
�F��G��� � 3UREDEO\� VRPHWKLQJ� WR� GR�
ZLWK�WKRVH�SDVVHUV�RQ�WKH�TXHHQVLGH����
�
0RYLQJ�RQ� WR�H[FKDQJHV��ZH�ILQG� WKLV�
H[DPSOH��
�

6PLULQ�
<H�
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��+HUH� 'RUIPDQ� VD\V� WKDW� :KLWH
V�
SUREOHPV� ORRN� LQVROXEOH�� ZKDW� ZLWK�
WKH� WKUHDWV� WR� WKH� :KLWH� .LQJ� DIWHU�
4K��� �+H�JLYHV�WKH�HYDOXDWLRQ�DV����Ö�
���  � ��� Õ� ��� Õ�� 2K�� ZKDW� WR� GR"�
����[K��
��'RUIPDQ�QRWHV�LW�LV�RND\�WR�H[FKDQJH�
WKH�ELVKRS�IRU� WKH�NQLJKW�DV�WKH�SDZQ�
VWUXFWXUH� LV� IL[HG�� �1RZ��'RUIPDQ� LV�D�
ELJ� %LVKRS� RYHU� .QLJKW� JX\�� WKDW� LV�
DOZD\V� ZRUWK� DW� OHDVW� D� Õ� LQ� WKH�
PDWHULDO� EDODQFH� FDWHJRU\����
�����®[K�����ËF��
��$QG�QRZ�KH�JLYHV�XV���� ���� ����Õ����
Õ�� 7KXV�� E\� JLYLQJ� XS� D� ELVKRS� IRU� D��
NQLJKW��:KLWH�KDV�PDJLFDOO\�VROYHG�KLV�
SUREOHPV��DQG�KDV�D�VWDWLF�SOXV���1HYHU�
PLQG�WKDW�%ODFN�KDV�WKH�%LVKRS�SDLU������
��
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�
1RZ�� UHDOO\�� KRZ� KDUG� ZDV� LW� WR� ILQG�
���%[K�� LQ� WKLV� H[DPSOH"� $QG� ZK\�
LVQ
W�%ODFN�JLYHQ�FUHGLW� IRU� WKH�%LVKRS��
SDLU� LQ� WKH� PDWHULDO� HYDOXDWLRQ"� $QG�
WKLV� LV� WKH� SUREOHP� ,� KDYH� ZLWK� WKH�
VHFRQG� YROXPH� ¥� WKH� VWDWLF�
HYDOXDWLRQV�� QHYHU� SURSHUO\� H[SODLQHG�
LQ� 7KH� 0HWKRG�� VHHP� LQFRQVLVWHQW� WR�
PH�� $QG� SHUKDSV� WKH� SUREOHP� LVQ
W�
ZLWK� 'RUIPDQ�� EXW� ZLWK�PH�� 0D\EH� ,�
DP�MXVW�QRW�JRRG�HQRXJK�DW�SRVLWLRQDO�
HYDOXDWLRQ� IRU� WKLV� V\VWHP� WR�ZRUN� IRU�
PH��DQG�KH�LVQ
W� LQWHUHVWHG�LQ�WHDFKLQJ�
PH� WKDW�� ,Q�KLV�GHIHQFH�� WKH�ELR�QRWHV�
WKDW� KH� LV� WKH� WUDLQHU� RI� 
KLJK� OHYHO
�
VWXGHQWV�� ,� DP�JXHVVLQJ� WKLV�PHDQV� LQ�
WKH�����������FODVV��ZKLFK�OHDYHV�PH��
DQG�PRVW�SOD\HUV��RXW�RI�LW��
�
/HW
V� ORRN� DW� DQ� H[DPSOH� IURP� WKH�
0RGLILFDWLRQ� RI� 3DZQ� 6WUXFWXUH�
VHFWLRQ�� � ,Q� WKH� LQWURGXFWLRQ� WR� WKH�
VHFWLRQ�� 'RUIPDQ� WHOOV� XV� KRZ�
LPSRUWDQW�SDZQ�VWUXFWXUH� LV�� DQG� WKHQ�
WHOOV� XV�� 
,Q� WKH� SDJHV� RI� WKLV� FKDSWHU�
WKH�UHDGHU�ZLOO�EH�DEOH�WR�VHQVH�XQGHU�
ZKDW� FRQGLWLRQV� WKH� VHDUFK� IRU�
FRPSHQVDWLRQ� IRU� GDPDJHG� SDZQ�
VWUXFWXUH�LQ�RQH�RI�WKH�XSSHU�UXQJV�RI�
WKH� GHVFHQGLQJ� VFDOH� LV� WKH� FRUUHFW�
VWUDWHJ\�
� >SDJH� ��@�� � ,� SUHVXPH� WKH�
EROG� W\SH� LV� XVHG� WR� HPSKDVL]H� KRZ�
LPSRUWDQW�WKLV�LV����
�

'RUIPDQ�
9HUGLHU�
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�:KLWH� KDV� KDUPRQLRXVO\� GHYHORSHG��
KLV� SLHFHV�� EXW� WKH� VWDWLF� HYDOXDWLRQ� LV�
VWLOO�DGYDQWDJHRXV�WR�KLV�RSSRQHQW��
���  � ���  � ��� Ö� ��� Ö�� 7KH� G\QDPLF�
FRQWLQXDWLRQV� �� ���J��®J�� ���J��®G��
���F[G�� ®G[H�� RU� ���®D�� ®�G���

�
���®[G�� �[G�� ���F�� �F�� �� GR� QRW��
EULQJ�XV�DQ\�SDUWLFXODU�DGYDQWDJHV���>S��
���@�� � 6R�� ZH� DUH� VWDWLFDOO\�
GLVDGYDQWDJHG�� EXW� G\QDPLF� SOD\� LV�
QRW�FDOOHG�IRU"�
�
,Q� WKH� JDPH� 'RUIPDQ� SOD\HG� ���D���
ZLWK� WKH� IROORZLQJ� FRPPHQW�� �:KLWH�
EHJLQV�KLV�SODQ�RI�PRGLI\LQJ�WKH�SDZQ��
VWUXFWXUH�E\�D���E���F����
�
6R��ZKDW�DUH�ZH�WR�PDNH�RI� WKLV"�7KDW�
WKHUH� DUH� DOWHUQDWLYHV� WR� SOD\LQJ�
G\QDPLFDOO\� LQ� LQIHULRU� SRVLWLRQV"� 2U�
WKDW� PRGLI\LQJ� WKH� SDZQ� VWUXFWXUH� LV�
G\QDPLF� SOD\"� � $QG� KRZ� GRHV� WKLV�
DIIHFW�WKH�KLJKHU�UXQJV�RI�WKH�VFDOH"���
�
$QG� DW� ERWWRP�� WKLV� LV� WKH� SUREOHP� ,�
KDYH� ZLWK� WKH� ERRN�� $IWHU� FDUHIXO�
VWXG\�� ,� DP� OHIW� ZLWK� PRUH� TXHVWLRQV�
WKDQ� DQVZHUV�� 7KHUH� LV� D� VFKRRO� RI�
WKRXJKW� WKDW�VD\V�DQ\�ZRUN�WKDW�UDLVHV�
TXHVWLRQV� LQ� WKH� VWXGHQW
V� PLQG� LV� D�
VXFFHVV�� EXW� KHUH��� � ,Q� 7KH� 0HWKRG��
YHU\� OLWWOH� LV�VDLG�DERXW�WKH�WKLUG�UXQJ��
ZKR� KDV� WKH� DGYDQWDJH� ZKHQ� WKH�
TXHHQV�DUH�H[FKDQJHG�� � ,� ILQG� LW�PRVW�
FXULRXV�WKDW�LW�LV�QRW�DGGUHVVHG�DW�DOO�LQ�
7KH� &ULWLFDO� 0RPHQW��HVSHFLDOO\�ZKHQ�
KH�FODLPV�LW�PRUH�LPSRUWDQW�WKDQ�SDZQ�
VWUXFWXUH����
�
7KHUHIRUH�� ,� FDQQRW� UHFRPPHQG� LW� WR�
WKH� JHQHUDO� UHDGHU�� +RZHYHU��
UHPHPEHU��,�DP�FULWLFL]LQJ�LW�IRU�IDLOLQJ�
WR� DGHTXDWHO\� H[SODLQ� WKH� FRQFHSWV�
SUHVHQWHG� DV� RSSRVHG� WR� WKRVH�ERRNV�
ZKLFK�DUH� VLPSO\�GDWD�EDVH�GXPSV�RU�
ODFN� RULJLQDOLW\�� 7KH� LGHD� LV� RULJLQDO��
DQG� ,� DP� VXUH� LW� KDV� VRPH� YDOXH�� EXW�
HLWKHU� WKH� ZRUN� LV� GLUHFWHG� WR� KLJKHU�
FODVV� RI� SOD\HU� WKDQ� ,�� RU� 'RUIPDQ�
VLPSO\�GRHV�QRW�H[SODLQ�LW�DGHTXDWHO\��
$QG��IRU�ZKDW�LW
V�ZRUWK��,�GR�ILQG�7KH�
&ULWLFDO� 0RPHQW� VXSHULRU� WR� 7KH�
0HWKRG��,I�\RX�PXVW�H[SORUH�WKLV�LGHD��
,� ZRXOG� UHFRPPHQG� 7KH� &ULWLFDO�
0RPHQW�RYHU�7KH�0HWKRG��


