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8QLYHUVLW\�RI �,FHODQG��6FKRRO�RI �(GXFDWLRQ��5H\NMDYtN��,FHODQG�

$EVWUDFW
7KH�SDSHU�GHVFULEHV�WZR�,FHODQGLF�DULWKPHWLF�WH[WERRNV��SXEOLVKHG�UHVSHFWLYHO\�LQ������DQG�����²
����ERWK�ZULWWHQ�DW�WKH�EHJLQQLQJ�RI �DQ�HUD�ZKHQ�HQKDQFLQJ�JHQHUDO�HGXFDWLRQ�ZDV�SODFHG�RQ�WKH�
DJHQGD�IRU�UHVWRULQJ�WKH�,FHODQGLF�VRFLHW\�DIWHU�QDWXUDO�GLVDVWHUV��%RWK�WH[WERRNV�HPSKDVL]HG�XQFRQ�

WKH�JURXQGV�RI �WKHLU�DUJXPHQWV��%RWK�ERRNV�VXUYLYHG�WKH�FULWLFLVP��FRQVLGHULQJ�WKH�FLUFXPVWDQFHV��
ZKLOH�IHZ�SRVLWLYH�FRPPHQWV�RQ�WKHP�KDYH�EHHQ�IRXQG�LQ�VRXUFHV�IURP�WKHLU�WLPHV�

.H\ZRUGV��(QOLJKWHQPHQW��DULWKPHWLF�WH[WERRNV��PHQWDO�DULWKPHWLF��QXPEHU�WULFNV��
5XOH�RI �7KUHH�

,QWURGXFWLRQ

LQ�&RSHQKDJHQ�IURP�WKH�����V�RQZDUGV��6LJXUéVVRQ���������,FHODQG�KDG�WKHQ�EHHQ�
SDUW�RI �WKH�'DQLVK�UHDOP�IURP�WKH�HQG�RI �WKH���WK�FHQWXU\��7KH�'DQLVK�DXWKRULWLHV�
IHOW�UHVSRQVLELOLW\�ZKHQ�,FHODQG�VXIIHUHG�YDULRXV�FDODPLWLHV�GXULQJ�WKH���WK�FHQWXU\��
VXFK�DV�H[FHSWLRQDOO\�FROG�FOLPDWH�ZLWK�SDFN�LFH�LQ�WKH�����V��,Q�WKH�SHULRG�����²
�����D�QXPEHU�RI � LQIRUPDWLYH�SULQWHG�WH[WV�ZHUH�GLVWULEXWHG� LQ�,FHODQG��HYHQ�IRU�
IUHH��E\�SURSRQHQWV�RI �WKH�(QOLJKWHQPHQW��VXSSRUWHG�E\�WKH�'DQLVK�JRYHUQPHQW�RU�

,FHODQGHUV� LQ�&RSHQKDJHQ��2ODYLXV� ������ DQG� 6WHIiQVVRQ� ��������ZHUH� SXEOLVKHG�
*UHLQLOHJ�

YHJOHLéVOD�WLO�WDOQDOLVWDULQQDU�>$�FOHDU�JXLGH�WR�WKH�QXPEHU�DUW@�E\�Ð��2ODYLXV�RI �������

7KH�SHULRG�RI �FROG�FOLPDWH� LQ� WKH�PLG���WK� FHQWXU\�ZDV� IROORZHG�E\�YROFDQLF�
HUXSWLRQV�DQG�HDUWKTXDNHV�LQ�WKH�����V�ZKLFK�FDXVHG�GHDWK�RI �OLYHVWRFN�DQG�FRQ�
VHTXHQW� IDPLQH�� ,W�ZDV�FDOOHG� WKH�+D]H�)DPLQH�GXH� WR�SRLVRQRXV�JDVHV� IURP�WKH�
YROFDQRV��7KH�SRSXODWLRQ�VDQN�IRUP�DERXW�������� LQKDELWDQWV�EHORZ���������7KH�
WZR�/DWLQ�VFKRROV�ZHUH�FORVHG�GRZQ�WHPSRUDULO\��)URP������XQWLO������WKHUH�ZDV�
RQO\�RQH�VFKRRO�DW�WKDW�OHYHO�LQ�WKH�FRXQWU\��7KHVH�FRQGLWLRQV�DQG�WKH�EDQNUXSWF\�
RI �WKH�'DQLVK�.LQJGRP�LQ������IROORZLQJ�WKH�1DSROHRQLF�ZDUV��KLQGHUHG�UHVXOWV�RI �
WKH�HIIRUWV�RI �WKH�(QOLJKWHQPHQW�SURSRQHQWV��)RU�H[DPSOH��QR�RWKHU�PDWKHPDWLFV�
WH[WERRNV�ZULWWHQ�LQ�,FHODQGLF�ZHUH�SXEOLVKHG�XQWLO�WKH�����V��
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,Q�WKH�����V��DQRWKHU�FROG�SHULRG�ZLWK�SDFN�LFH�VHW�LQ��FRQWLQXLQJ�LQWR�WKH�����V��
UHVXOWLQJ� LQ� ODUJH�VFDOH�HPLJUDWLRQ�WR�1RUWK�$PHULFD��+RZHYHU��VPDOO�VFDOH� LQGXV�

�
DOO\�LPSURYLQJ�OLYLQJ�FRQGLWLRQV��)URP�WKH�PLG���WK�FHQWXU\��D�PRYHPHQW�KDG�ULVHQ�
WRZDUGV�LQGHSHQGHQFH��DQG�HQKDQFHPHQW�RI �HGXFDWLRQ�ZDV�D�IDFWRU�LQ�WKDW�HIIRUW��
)URP������XQWLO�WKH�*UHDW�:DU��D�VWUHDP�RI �DULWKPHWLF�WH[WERRNV�IRU�EHJLQQHUV�E\�
DW�OHDVW�HLJKW�DXWKRUV�ZHUH�SXEOLVKHG��:H�VKDOO�H[DPLQH�D�UHDFWLRQ�WR�RQH�RI �WKH�ODWHU�
DULWKPHWLF� WH[WERRNV� RI � WKDW� SHULRG��5HLNQLQJVEyN� >$ULWKPHWLF@� E\� 6��É��*tVODVRQ��
SXEOLVKHG�GXULQJ�����²������

,Q�ERWK�WH[WERRNV��WKRVH�E\�2ODYLXV�DQG�E\�*tVODVRQ��WKH�DXWKRUV�HPSKDVL]HG�
PHQWDO�DQG�XQFRQYHQWLRQDO�DULWKPHWLF�DV�DQ�DLG�WR�ZULWWHQ�DULWKPHWLF�EXW�ZHUH�UH�
FHLYHG�ZLWK�VRPH�PLVWUXVW��7KH�DUJXPHQWV�IRU�WKLV�PLVWUXVW�ZLOO�EH�H[DPLQHG��

TXHVWLRQ� LV� RQ�ZKDW� JURXQGV� WKH\� IRXQGHG� WKHLU� RSLQLRQV��%RWK� SHUVRQV�PD\� EH�
FRQVLGHUHG�DV�DXWKRULWLHV�LQ�HGXFDWLRQDO�PDWWHUV�IRU�WKHLU�WLPH��7KH�VWXG\�LV�EDVHG�RQ�
RQH�VLQJOH�VRXUFH�HDFK�

%DFNJURXQG

(GXFDWLRQ�IUDPH

7KH� WZR�/DWLQ�VFKRROV��ZKLFK�EHFDPH�RQO\�RQH� LQ� WKH� \HDU������� ODLG� WKHLU�PDLQ�
HPSKDVLV�RQ�/DWLQ�DQG�UHOLJLRXV�VWXGLHV�DV�WKH\�HGXFDWHG�WKH�FOHUJ\�XQWLO�WKH�PLG�
��WK�FHQWXU\��EXW�PRVW�RI �WKH�WLPH�WKH\�WDXJKW�YHU\�OLWWOH�DULWKPHWLF��6WXGHQWV�ZHUH�
JLYHQ�6WHIiQVVRQ·V� ������� DULWKPHWLF� WH[WERRN�EXW� WKH\� VWXGLHG� DULWKPHWLF� RQO\� LI �
WKH\�VR�ZLVKHG�DQG�ZHUH�WKHQ�JXLGHG�E\�ROGHU�VWXGHQWV��QRW�WKH�WHDFKHUV��+HOJDVRQ��
����²�������2WKHU�VFKRROV�GLG�QRW�H[LVW�XQWLO�WKH�����V��DSDUW�IURP�VFDWWHUHG�SUL�
YDWHO\�UXQ�SULPDU\�VFKRROV��%\�WKH�.LQJ·V�RUGHU�RI �������FKLOGUHQ�ZHUH�WR�EH�DEOH�

ZLGHVSUHDG��HYHQ�DPRQJ�WKH�FOHUJ\�ZKR�KDG�WKH�GXW\�WR�RYHUVHH�HGXFDWLRQ�SURYLGHG�
E\�WKH�KRPHV��

/DZ� QR�� �� RI � ����� RQ� HGXFDWLRQ� LQ� ZULWLQJ� DQG� DULWKPHWLF� UHTXLUHG� KRPHV�
WR� WHDFK�FKLOGUHQ� WKH� IRXU� DULWKPHWLF�RSHUDWLRQV� LQ�ZKROH�QXPEHUV� DQG�GHFLPDOV��
3ULPDU\�VFKRRO�OHJLVODWLRQ�ZDV�HQDFWHG�E\�ODZ�QR�����RI ������ZKHQ�WKH�FRPPXQLWLHV�
ZHUH�WR�RYHUWDNH�WKH�UHVSRQVLELOLW\�RI �SURYLGLQJ�HGXFDWLRQ��LQ�VFKRROV�LQ�XUEDQ�DUHDV��
DQG�E\� LWLQHUDQW� WHDFKHUV� LQ� WKH�PRUH�UXUDO�DUHDV��%RWK� OHJLVODWLRQV�JDYH�VSDUNV� WR�
DULWKPHWLF�WH[WERRN�SXEOLFDWLRQV�



��

8QFRQYHQWLRQDO�DULWKPHWLF�DQG�PHQWDO�DULWKPHWLF

0HQWDO�DULWKPHWLF�KDV�EHHQ�SDUW�RI �SRSXODU�FXOWXUH�LQ�PDQ\�VRFLHWLHV�WKURXJK�WKH�
FHQWXULHV��,Q�D�VXPPDU\�RI �UHVHDUFKHV�PDGH�E\�7KUHOIDOO���������LW�HPHUJHV�WKDW�PRVW�
FDOFXODWLRQV�LQ�DGXOW� OLIH�DUH�GRQH�PHQWDOO\��0HQWDO�ZRUN�GHYHORSV�LQVLJKW� LQWR�WKH�
QXPEHU�V\VWHP��DOVR�WHUPHG�´QXPEHU�VHQVHµ��DQG�PHQWDO�ZRUN�GHYHORSV�SUREOHP�
VROYLQJ�VNLOOV��

$QFLHQW�(J\SWLDQ�PXOWLSOLFDWLRQ�DQG�WKH�UHODWHG�5XVVLDQ�SHDVDQW�PXOWLSOLFDWLRQ�
DUH�ZLGHO\�NQRZQ��7KH\�SULPDULO\� LQYROYH�FUHDWLQJ�UHSHDWHG�GRXEOHV�RI �WKH�PXOWL�

������� �$Q�H[DPSOH�RI � WKLV�PHWKRG� LV�PXOWLSO\LQJ���ă��� DV� �����������ă����7KH�
PXOWLSOLFDQG���� LV�GRXEOHG�DV�PDQ\� WLPHV�DV�QHFHVVDU\��KHUH� WKUHH� WLPHV�� DQG� WKH�
LQGLYLGXDO�UHVXOWV�DUH�XVHG�XQWLO�WKH�SRZHUV�RI ���DGG�XS�WR������7KH�ZLGHVSUHDG�XVH�
RI �GRXEOLQJ�LQ�VRFLHWLHV�ZKHUH�DFFHVV�WR�VFKRRO�HGXFDWLRQ�DQG�RU�ZULWLQJ�PDWHULDO�
ZDV� OLPLWHG�� LQGLFDWHV� WKDW�GRXEOLQJ�ZDV� FRQVLGHUHG�PRUH� DFFHVVLEOH� WKDQ�JHQHUDO�
PXOWLSOLFDWLRQ��,Q�H[WDQW�/DWLQ�WUDQVODWLRQV�RI �$O�.KZDUL]PL·V�DULWKPHWLF�WH[WERRN��

�RI �WKH��WK�FHQWXU\��VXFK�DV�'L[LW�$OJRUL]PL�DQG�/LEHU�$OFKRULVPL��
GRXEOLQJ�DQG�KDOYLQJ�ZHUH�FRXQWHG�DPRQJ�VHYHQ�RU�HYHQ�QLQH�DULWKPHWLF�RSHUDWLRQV�
�$OODUG��������S��[[[L���

$ULWKPHWLF�WH[WERRNV�RI �WKH���WK�DQG���WK�FHQWXU\�KDYH�JHQHUDOO\�WDXJKW�ZULWWHQ�
SURFHGXUHV�WR�SHUIRUP�DULWKPHWLF�RSHUDWLRQV�ZKLFK�PD\�KDYH�PDGH�PHQWDO�DULWKPH�
WLF�UHGXQGDQW�LQ�WKH�PLQGV�RI �VWXGHQWV�DV�ZHOO�DV�WKHLU�WHDFKHUV��7KH�SURFHGXUHV�KDYH�
SURYLGHG�D�VHQVH�RI �VHFXULW\�ZKLFK�QR�OHVV�DSSOLHV�WR�WKH�ZLGHVSUHDG�XVH�RI �SRFNHW�
FDOFXODWRUV�LQ�PRGHUQ�HYHU\GD\�OLIH��

0HQWDO� DULWKPHWLF� ZDV�� KRZHYHU�� VWLOO� FRQVLGHUHG� LPSRUWDQW� LQ� WKH� PLG���WK

FHQWXU\��7KH�PDWKHPDWLFLDQ�*XVWDYH�&KRTXHW�� D�JXHVW�VSHDNHU�DW� WKH�5R\DXPRQW�
VHPLQDU��HPSKDVL]HG�WKDW�FKLOGUHQ�PXVW�NQRZ�KRZ�WR�GR�VLPSOH�DQG�UDSLG�PHQWDO�

�
QLWXGH�IRU�D�WRWDO�RI �D�SURGXFW��WKDW�LV�WR�XVH�HVWLPDWLRQ��2((&��������S������

VWXGHQWV�LQ�PHQWDO�DULWKPHWLF��7KUHOIDOO��������SURSRVHG�WKDW�PHQWDO�FDOFXODWLRQ�LV�DQ�
LQWHUDFWLRQ�EHWZHHQ�QRWLFLQJ�DQG�NQRZOHGJH��DQG�«

GHVFULSWLRQV�RI �PHWKRGV�RU�¶VWUDWHJLHV·�DQG�SURPRWHG�DV�KROLVWLF�DSSURDFKHV�
WR�FDOFXODWLRQ��RIIHUHG�DV�PRGHOV�WR�HPXODWH��RU�WDXJKW�DV�SURFHGXUHV�WR�OHDUQ��
5DWKHU�LW�VXJJHVWV�WKDW�VROXWLRQV�WR�SUREOHPV�ZRXOG�EH�EHWWHU�DSSURDFKHG�DV�

�
EHUV�FDQ�EH�WDNHQ�DSDUW�DQG�SXW�WRJHWKHU��URXQGHG�DQG�DGMXVWHG��DQG�VR�RQ��
�7KUHOIDOO��������S������
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ULVH�FRQVHTXHQWLDOO\�WKURXJK�WKH�HPSKDVLV�RQ�FRQVLGHULQJ�SRVVLELOLWLHV�IRU�QXPEHUV�
UDWKHU�WKDQ�E\�IRFXVLQJ�RQ�KROLVWLF�¶VWUDWHJLHV·���

&RQYHQWLRQDO�DULWKPHWLF�RI �SURSRUWLRQDO�SUREOHPV

)RU�FHQWXULHV��SURSRUWLRQDO�SUREOHPV�ZHUH�VROYHG�E\�D�PHWKRG�FDOOHG�LQ�/DWLQ�5HJXOD�
7ULXP
WKUHH�NQRZQ�TXDQWLWLHV��,W�LV�WUDFHG�EDFN�WR�,WDOLDQ�PHUFKDQWV�LQ�ODWH�PHGLHYDO�WLPHV��
GHVFULEHG� LQ� DULWKPHWLF�ERRNV�� WKH� ,WDOLDQ� OLEUL� G·DEEDFR� �9DQ�(JPRQG�� �������7KH�
ZD\�RI �WKLQNLQJ�LQ�WKH�5XOH�RI �7KUHH�FDQ�EH�IRXQG�LQ�DQFLHQW�,QGLDQ�ZRUNV��H�J��E\�
%UDKPDJXSWD�����²�����DQG�%KDVNDUD�,,������²�������7URSINH��������SS�����²�����

,Q�$ULWKPHWLFD�'DQLFD��WKH�ROGHVW�DULWKPHWLF�WH[WERRN�NQRZQ�WR�KDYH�EHHQ�DYDLO�
DEOH�LQ�,FHODQG��WKH�VROXWLRQ�PHWKRG�LV�GHVFULEHG��)RXU�QXPEHUV�DUH�WR�EH�DUUDQJHG�

DV� WKH� IRXUWK��:KHQ�RQH�ZDQWV� WR�NQRZ� WKH� IRXUWK�QXPEHU�� WKH� VHFRQG�DQG� WKH�
WKLUG�QXPEHUV�DUH�WR�EH�PXOWLSOLHG�WRJHWKHU��7KH�SURGXFW�LV�WKHQ�WR�EH�GLYLGHG�E\�

7KLV�PHWKRG�HFKRHV�LQ�WKH�WH[WERRNV�E\�2ODYLXV��������SS�����²�����DQG�6WHIiQVVRQ�
�������SS�����²������

(��
XVHG�LQ�WKH�HPHUJLQJ�ORZHU�VHFRQGDU\�VFKRROV�IURP�WKH�����V�LQWR�WKH�����V��7KH�

WLPHV�JUHDWHU�RU�OHVV�WKDQ�WKH�PLGGOH�WHUP��DV�WKH�UHDU�WHUP�LV�JUHDWHU�RU�OHVV�WKDQ�WKH�
IURQW�WHUP�LQ�WKH�SUHYLRXVO\�PHQWLRQHG�VHTXHQFH�RI �WKH�WKUHH�NQRZQ�SURSRUWLRQDO�
QXPEHUV��7KLV�ZDV�WR�EH�IRXQG�E\�PXOWLSO\LQJ�WKH�PLGGOH�WHUP�E\�WKH�UHDU�WHUP�DQG�
WKHQ�GLYLGH�E\�WKH�IURQW�WHUP��%ULHP��������S����²����

$�&OHDU�*XLGH�WR�WKH�1XPEHU�$UW�RI ������E\�2ODYLXV

7KH�DXWKRU

*UHLQLOHJ�
YHJOHLéVOD�WLO�WDOQDOLVWDULQQDU�>$�FOHDU�JXLGH�WR�WKH�QXPEHU�DUW@�E\�ÐODIXU�2ODYLXV���������
2ODYLXV� �����²������ VWXGLHG� SKLORVRSK\� LQ� &RSHQKDJHQ� GXULQJ� ����²������ +H�
ZDV�RQH�RI � WKH� IRXQGHUV�RI � WKH� ,FHODQGLF�(QOLJKWHQPHQW� VRFLHW\�� LQ� ������ FDOOHG�
/ UGyPVOLVWDIpODJLé��WKH�6RFLHW\�RI �WKH�/HDUQHG�$UWV��HVWDEOLVKHG�E\�VWXGHQWV�DQG�LQWHO�
OHFWXDOV�LQ�&RSHQKDJHQ��)URP�WKH�EHJLQQLQJ�RI �SULQWLQJ�LQ�WKH���WK�FHQWXU\��WKH�VROH�
SULQWLQJ�SUHVV�LQ�,FHODQG�KDG�H[FOXVLYHO\�SULQWHG�UHOLJLRXV�ERRNV��2ODYLXV�EURXJKW�D�
QHZ�SULQWLQJ�SUHVV�WR�+UDSSVH\�,VODQG�LQ�������)RU�DERXW�D�\HDU�KH�RYHUVDZ�WKHUH�



��

�

VXPPHUV�RI �����²�����XQGHU�WKH�DXVSLFH�RI �WKH�'DQLVK�.LQJ�LQ�RUGHU�WR�ZULWH�DQ�
HFRQRPLF�GHVFULSWLRQ�RI � ,FHODQG�� SXEOLVKHG� LQ� ������2ODYLXV� VWD\HG� LQ�'HQPDUN�

IRU�RQH�\HDU������²����DQG�WKUHH�VXPPHUV�LQ�,FHODQG�DIWHU�KLV�/DWLQ�VFKRRO�JUDGXD�
WLRQ�LQ�������ÐODVRQ��������SS����²����

'XULQJ� ����²����� 2ODYLXV·V� YROXPLQRXV� LQIRUPDWLYH� ZULWLQJ� ZDV� SXEOLVKHG��
LQFOXGLQJ�ZRUNV�DERXW�HFRQRPLFV�DQG�WKH�XVH�RI �SURGXFWV�RI �QDWXUH��DOO�LQWHQGHG�
WR� LPSURYH� DQG� UHPHG\� ,FHODQG·V� HFRQRP\�� 7KH� DULWKPHWLF� WH[WERRN�&OHDU� JXLGH�

LQ�,FHODQG�ZKHUH�WKH�SRSXODWLRQ�ZDV�DURXQG�������DQG�WKH�HVWLPDWHG�QXPEHU�RI �
KRPHV�ZDV�������5HFRUGV�LQGLFDWH�WKDW�VHYHUDO�FRSLHV�H[LVWHG�LQ�SULYDWH�OLEUDULHV�LQ�
RQH�FRXQW\�LQ�QRUWKZHVW�,FHODQG�VRPH����\HDUV�DIWHU�LWV�SXEOLFDWLRQ�VR�LW�PXVW�KDYH�
EHHQ�VWXGLHG�E\�VRPH�QXPEHU�RI �SHRSOH��-HQVGyWWLU����������

7KH�FRQWHQW

&OHDU�*XLGH��2ODYLXV��������EHJLQV�E\�DQ�DGGUHVV�LQ�'DQLVK�WR�&RXQW�6FKDFK�5DWODX��
.QLJKW�RI �WKH�(OHSKDQW�2UGHU��D�SRVVLEOH�VSRQVRU��DQG�WR�ZKRP�WKH�DXWKRU�GHGL�
FDWHG�WKH�ERRN��+H�GHVFULEHG�WKH�PLVHUDEOH�OLIH�RI �,FHODQGHUV�ZKR�KDG�QR�HGXFDWLRQ�
LQ�WKH�DUW�RI �UHFNRQLQJ�DQG�PXVW�GR�ZLWK�FDUYLQJ�GDVKHV�LQ�D�SLHFH�RI �ZRRG�IRU�QXP�
EHUV��+H�ZRQGHUHG�KRZ�SHRSOH�KDG�EHHQ�DEOH�WR�VXUYLYH�WKHUH�WKURXJK�WKH�FHQWXULHV��
7KH�ERRN�ZDV�GHVWLQHG�IRU�XVH�LQ�WKH�/DWLQ�6FKRROV�DV�ZHOO�DV�IRU�RWKHU�FKLOGUHQ�RI �
WKH�FRXQWU\�WKDW�KDG�GHVLUH�IRU�H[HUFLVLQJ�DULWKPHWLF��,W�ZDV��KRZHYHU��QHYHU�XVHG�DW�
WKH�/DWLQ�6FKRROV��ZKLFK�ZHUH�LQ�EDG�VKDSH�GXULQJ�WKH�IROORZLQJ�GHFDGHV�GXH�WR�WKH�
+D]H�)DPLQH�

,Q�KLV� IROORZLQJ� DGGUHVV� LQ� ,FHODQGLF� WR� WKH� UHDGHU� �2ODYLXV�� ������SS�� L[²[[�
YLLL���WKH�DXWKRU�UHYHDOHG�WKDW�KH�KDG�PRGHOOHG�KLV�ERRN�DIWHU�WKH�*HUPDQ�WH[WERRN�
'HPRQVWUDWLYH�5HFKHQNXQVW�E\�&KULVWOLHE� YRQ�&ODXVEHUJ� �������� UHSXEOLVKHG� LQ� �����
DQG�������7KH�DXWKRU�VDLG�WKDW�KH�KDG�DOVR�WDNHQ�H[DPSOHV�IURP�'DQLVK�WH[WERRNV��
RQH�RI �WKHP�$ULWKPHWLFD�7\URQLFD�E\�&KU��&UDPHU��������������������������������EXW�
WR�D�OHVVHU�GHJUHH��$V�QRQH�RI �WKH�ZHOO�NQRZOHGJHDEOH�,FHODQGHUV�KDG�ZULWWHQ�VXFK�D�
ERRN��2ODYLXV�GDUHG�WR�SUHVHQW�WKLV�RQH��:LWKRXW�VXFK�NQRZOHGJH��RQH�FRXOG�KDUGO\�
DYRLG�ORVV�RI �PRQH\�RU�RWKHU�FDSLWDO�LQ�WUDGH��H�J��ZLWK�IRUHLJQ�PHUFKDQWV��+H�KDG�
VWULYHG�WR�XVH�,FHODQGLF�ZRUGV�IRU�WKH�JHQHUDO�SXEOLF�ZKR�PLJKW�QRW�XQGHUVWDQG�RU�
DUWLFXODWH�WKH�IRUHLJQ�WHUPV��

2ODYLXV�VDLG�WKDW�KH�KDG�VWUXJJOHG�WR�SURYLGH�FOHDU�H[SODQDWLRQV�DV�KH�GLG�QRW�
NQRZ�RI �DQ\RQH�RXW�WKHUH�>LQ�,FHODQG@�ZKR�WDXJKW�WKH�JHQHUDO�SXEOLF�DQ\WKLQJ�LQ�WKH�
UHFNRQLQJ�DUW��ZKLFK�KH�VDLG�ZDV�LQ�OLQH�ZLWK�PRVW�RWKHU�VLWXDWLRQV�LQ�WKDW�¶XQ�FRXQWU\·��
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DSDUW� IURP�VPDOO� WHDFKLQJ�DFWLYLWLHV� LQ� WKH� VFKRROV�� ,QGHHG�� HDFK�FRPPRQ�SHUVRQ�
ZKR�ZLVKHG�WR�OHDUQ�VRPHWKLQJ�KDG�WR�EH�KLV�KHU�RZQ�WHDFKHU��7KHUHIRUH��KH�PXVW�
SURGXFH�D�JUHDW�QXPEHU�RI �VROYHG�H[DPSOHV��0XFK�PRUH�ZDV�WR�EH�OHDUQHG�IURP�RQH�
VROYHG�SUREOHP�WKDQ�IURP�WHQ�XQVROYHG�RQHV��

,Q�FRQWLQXDWLRQ��2ODYLXV�H[SODLQHG�ZKDW�KH�PHDQW�E\�ZKDW�KH�FDOOHG�¶WDOQDEU|Jé·��
QXPEHU� WULFNV�� D� WHUP� WKDW�KH�XVHG� WR� WUDQVODWH� WKH�*HUPDQ� WHUP� ¶9RUWKHLOHQ·�� LQ�

ZRUN�RU�IRU�OHVV�KHDY\�WKLQNLQJ��,Q�PRUH�GHWDLO��

�� DGGLWLRQ� DQG� VXEWUDFWLRQ� FRXOG� EH� DSSOLHG� LQ� SODFH� RI � PXOWLSOLFDWLRQ� DQG�
GLYLVLRQ�

�� PXOWLSOLFDWLRQ�DSSOLHG�LQVWHDG�RI �GLYLVLRQ�

�� VPDOOHU�QXPEHUV�XVHG�WKDQ�PHQWLRQHG��DQG

�� IUDFWLRQV�EH�DYRLGHG��HYHQ�LI �ZRUNLQJ�ZLWK�WKHP�PLJKW�VRPHWLPHV�EH�TXLFNHU�
DQG�HDVLHU��2ODYLXV��������S��[[���

7KH�DXWKRU�H[SUHVVHG�KLV�IHHOLQJ�WKDW�WKHVH�WULFNV�RU�DGYDQFHV�FRXOG�EH�XVHG�RQ�RQH�
WKLUG�WR�RQH�KDOI �RI �WKH�SUREOHPV��%XW�FHUWDLQO\��WLPH�KDG�WR�EH�GHYRWHG�WR�VWXG\LQJ�
WKHP��,W�ZDV�DOVR�DGYDQWDJHRXV�WR�NQRZ�PRUH�WKDQ�RQH�PHWKRG�WR�VROYH�D�SUREOHP�

%HIRUH�JLYLQJ�H[DPSOHV�RI �KLV�WULFNV��2ODYLXV�H[SODLQHG�KRZ�PXOWLSOLFDWLRQ�E\�

EH�GRQH�E\�GRXEOLQJ�WKUHH�WLPHV�PHQWDOO\��DQG�HYHQ�PXOWLSO\LQJ�E\����E\�GRXEOLQJ�

WKHQ�GLJLWV�IRU�WHQV�DQG�KXQGUHGV�DQG�VR�RQ��)RU�LQVWDQFH��LQ�PXOWLSO\LQJ����������
IRU����KH�ZURWH���RQ�WKH�IDUWKHVW�SODFH�RQ�WKH�ULJKW��WKHQ�DGGHG�����PHQWDOO\��ZULWLQJ�
��������DGGLQJ����ZULWLQJ���������HWF��WR�UHDFK������������S�������1RW�TXLWH�PHQWDO�
DULWKPHWLF��EXW�VDYLQJ�ZULWLQJ�VSDFH��+H�GLVFXVVHG�ZKDW�WR�GR�ZKHQ�PXOWLSO\LQJ�E\����
ERWK�DW�WKH�ULJKW�HQG�RI �D�QXPEHU��DV�E\���LQ�����DQG�DOVR�LQWHUQDOO\��DV�WKH���LQ�����
�S�������+H�UHPDUNHG�WKDW�PXOWLSO\LQJ�E\����FRXOG�EH�GRQH�E\�PXOWLSO\LQJ�E\�����DQG�
GLYLGLQJ�E\����KDOYLQJ�WZLFH�������LV�����RI �������������LV�����RI ������������LV�����
RI ������HWF���

:H�VKDOO�ORRN�DW�VRPH�H[DPSOHV�RI �HDFK�FDVH�RI �2ODYLXV·V�QXPEHU�WULFNV��

�� 'LVVROYLQJ�PXOWLSOLFDWLRQ�SDUWO\�LQWR�DGGLWLRQ�RU�VXEWUDFWLRQ�



��

)LJ�����0XOWLSOLFDWLRQ�E\�GLVVROYLQJ�����LQWR������ă�����ă�ă���2ODYLXV��������S�������

SURGXFW�E\����7KHQ�KH�DGGHG�XS�WKH�SURGXFWV�E\�������DQG�����

)LJ�����0XOWLSO\LQJ�E\�SRZHUV�RI ����WKHQ�PXOWLSO\LQJ�E\�SRZHUV�RI �����IROORZHG�E\�
VXEWUDFWLQJ�RQFH��2ODYLXV��������S������

)LJ�����0XOWLSO\LQJ�E\������DQG�����2ODYLXV��������S������

:H�VHH�IURP�WKH�H[DPSOHV�WDNHQ�LQ�)LJXUHV���DQG���WKDW�WKH�DXWKRU�XVHG�KLV�HDV\�
PHWKRGV�WR�PXOWLSO\�E\����DQG�����+H�DOVR�OLNHG�WR�PXOWLSO\�E\����ZKLOH�KH�KDG�WR�
PXOWLSO\�E\���LQ�WKUHH�H[DPSOHV�LQ�)LJXUH����

�� 0XOWLSOLFDWLRQ�DSSOLHG�LQ�SODFH�RI �GLYLVLRQ��DQG�

�� VPDOOHU�QXPEHUV�XVHG�WKDQ�PHQWLRQHG

)LJ�����'LYLGLQJ�E\����ó�ZKLFK�LV�HTXDO�WR�����RI ������2ODYLXV��������S�������
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'LYLGLQJ�E\����ó�FDQ�EH�GRQH�E\�QRWLFLQJ�WKDW����ó�LV�����RI �����VR�WKH�GLYLVLRQ�
HTXDOV�GLYLGLQJ�E\���DQG�PXOWLSO\LQJ�E\����ZKLFK�LV�IRUWXQDWH��DQG�WKHQ�GLYLGLQJ�E\�
�����(DV\��

$FFRUGLQJ� WR�KLV� IRUHZRUG��2ODYLXV�NQHZ�RI �FULWLFLVP�RI � WKDW�NLQG�RI � WULFNV��

WKH�RUGLQDU\�PHWKRG��2ODYLXV�SURWHVWHG�DQG�H[SODLQHG�WKDW�D�VXLWDEOH�PHWKRG�KDG�
WR�EH�FKRVHQ�IRU�HDFK�FDVH�DQG�WKHUH�ZDV�QR�UHDVRQ�WR�GHHP�PHWKRGV�LPSUDFWLFDEOH�

UHDG�DQG�FRJLWDWHG�ZRXOG�EH�UHZDUGHG�ZLWK�GLVFRYHULQJ�PXFK�XVHIXOQHVV�DQG�PDQ\�
DGYDQWDJHV��2ODYLXV��������SS��[[²[[LL�

:KR�ZHUH�WKH�FULWLFV�WKDW�2ODYLXV�UHIHUUHG�WR"�,W�LV�XQOLNHO\�WKDW�WKH\�ZHUH�UHVL�
GHQWV�RI � ,FHODQG��7KH�ERRN�KDG�QRW� \HW�EHHQ�SXEOLVKHG�ZKHQ� WKH� IRUHZRUG�ZDV�
ZULWWHQ��DQG�2ODYLXV�GLG�QRW�VWD\�LQ�,FHODQG��7KH�FULWLFV�PXVW�KDYH�KDG�LWV�PRGHO�LQ�
PLQG��WKDW�LV�&ODXVEHUJ·V�ERRN��RU�D�VLPLODU�RQH��)HZ�,FHODQGHUV�UHDG�*HUPDQ��DQG�
QR� VRXUFHV� DUH� DYDLODEOH� DERXW�&ODXVEHUJ·V� ERRN� LQ� ,FHODQG��7KH� FULWLFV� DUH�PRUH�
OLNHO\�2ODYLXV·V�SDOV�LQ�WKH�6RFLHW\�RI �WKH�/HDUQHG�$UWV�LQ�&RSHQKDJHQ�

7KH�FULWLTXH

,Q�WKH���WK�FHQWXU\�WKHUH�ZDV�QR�SODWIRUP�LQ�,FHODQG�IRU�HGXFDWLRQDO�GLVFXVVLRQ��7KH�
-RXUQDO�RI �WKH�,FHODQGLF�6RFLHW\�RI �WKH�/HDUQHG�$UWV�ZDV�

HVWDEOLVKHG�LQ�������WKH�VDPH�\HDU�DV�WKH�&OHDU�*XLGH�ZDV�SXEOLVKHG��7KH�RQO\�VRXUFHV�
DYDLODEOH�DERXW�VXFK�GLVFXVVLRQV�DUH�SULYDWH�OHWWHUV�DQG�PHPRLUV�VXFK�DV�+HOJDVRQ·V�
�����²�������

3ULYDWH�OHWWHUV�E\�WKH�UHYHUHQG�*��3iOVVRQ��DQ�H[�KHDGPDVWHU�DW�RQH�RI �WKH�/DWLQ�
VFKRROV��KDYH�EHHQ�HGLWHG�DQG�SXEOLVKHG��6YHLQVVRQ���������3iOVVRQ�ZDV�DQ�DXWKRULW\�
LQ�HGXFDWLRQ�LQ�,FHODQG�DQG�D�UHQRZQHG�WHDFKHU��+H�SXEOLVKHG�D�QRWHZRUWK\�SULPHU�
�3iOVVRQ���������SULQWHG�E\�WKH�FRQWURYHUVLDO�SULQWLQJ�SUHVV�LQ�+UDSSVH\��7KHUH�KH�
GHYRWHG� WKUHH�SDJHV� LQ�DQ�DSSHQGL[� WR�QXPEHUV�DQG� WKH�PXOWLSOLFDWLRQ� WDEOH��)RU�

XQDEOH�WR�KDQGOH�HYHQ�WKRXJK�KH�GHGLFDWHG�KLV�SULPHU�WR�WKH�PRVW�SRZHUIXO�SHUVRQV�
LQ�KLV�QHLJKERXUKRRG�LQ�KRSH�IRU�VXSSRUW��6YHLQVVRQ��������

3iOVVRQ�VDLG�LQ�D�OHWWHU��GDWHG�2FWREHU��������²�)HEUXDU\����������WR�KLV�VXFFHV�
VRU��WKH�KHDGPDVWHU�RI �RQH�RI �WKH�WZR�/DWLQ�VFKRROV��WKDW�KH�KDG�UHDG�WKH�IRUHZRUG�
RI �WKH�&OHDU�*XLGH�DQG�ZDV�QRW�LPSUHVVHG�EXW�KDG�RUGHUHG�WKH�ERRN��+H�VHL]HG�WKH�
SKUDVH� ¶QRQ�FRXQWU\·�DQG�RWKHUV�VLPLODU��DQG�GHHPHG�WKDW�DV�DQ�RSLQLRQ�RI �PHDQ�
SHRSOH�ZLWK�IRUHLJQ�WDVWH��+H�PHQWLRQHG�WKH�WHUP�¶QXPEHU�DUW·�>WDOQDOLVW@�LQ�WKH�WLWOH�
ZKLFK�KH� IRXQG�SURMHFW�DIIHFWDWLRQ��ZKLOH� LW� LQGHHG�UHIHUV� WR� WKH�*HUPDQ� WLWOH�RI �



��

YRQ�&ODXVEHUJ·V��������5HFKHQNXQVW��3iOVVRQ�ZRXOG�KDYH�SUHIHUUHG�WKH�WHUP�¶QXPEHU�
ZLVGRP·�>W|OYtVL@��,Q�D�OHWWHU�GDWHG�$XJXVW����������3iOVVRQ�UHFRXQWV�WKDW�KH�KDG�QRW�
\HW�VHHQ�WKH�ERRN��DQG�LQ�D�OHWWHU�GDWHG�-DQXDU\���²0DUFK���������KH�LV�VWLOO�SDWLHQWO\�
ZDLWLQJ�IRU�WKH�ERRN��$FWXDOO\��KH�ZRXOG�KDYH�SUHIHUUHG�WKDW�DQ�DULWKPHWLF�ERRN�E\�
D�FROOHDJXH�PLQLVWHU��DYDLODEOH�LQ�D�PDQXVFULSW��KDG�EHHQ�SULQWHG��QRW�WKLV�RQH��,Q�KLV�
OHWWHU�GDWHG�$SULO���²0D\����������3iOVVRQ�UHFRXQWV�WKDW�KH�VDZ�WKH�ERRN�H[WHUQDOO\�
EXW�KLV�JXHVW��ZKR�KDG�UHDG�LW��KDG�QRW�OLNHG�LWV�VW\OH��3iOVVRQ�H[SUHVVHG�WKH�RSLQLRQ�
WKDW�LW�ZDV�QHLWKHU�SUXGHQFH�QRW�FRUUHFW�GLGDFWLFV�WKDW�WKH�DXWKRU�H[SUHVVHG�KLPVHOI �
VR�DIIHFWLYH�DV�3iOVVRQ�KDG�VHHQ�LQ�WKH�IRUHZRUG��6YHLQVVRQ��������S�����²����������
���²��������²������

:K\�VKRXOG�3iOVVRQ��ZHOO�NQRZOHGJHDEOH�LQ�DULWKPHWLF��KDYH�KDG�VXFK�QHJDWLYH�

LQ�,FHODQGLF��GLVWULEXWHG�IRU� IUHH��D�ERRN�WKDW�KH�KDG�QRW�UHDG�ZKHQ�KH�ZURWH�KLV�
OHWWHUV"�$FFRUGLQJ�WR�WKH�OHWWHUV��3iOVVRQ�ZDV�UHSHOOHG�E\�2ODYLXV·V�GHVFULSWLRQV�RI �
WKH�PLVHU\�LQ�,FHODQG��)LQDQFLDO�FRPSOLFDWLRQV��GXH�WR�2ODYLXV·V�LPSRUW�RI �WKH�SULQW�
LQJ�SUHVV��ZKHUH�3iOVVRQ�ZDV� LQYROYHG��PD\�DOVR�KDYH�FRQWULEXWHG� WR�KLV�QHJDWLYH�
IHHOLQJV��

1R�RWKHU�VRXUFHV�KDYH�EHHQ�IRXQG�DYDLODEOH�DV�\HW�DERXW�RWKHUV·�RSLQLRQV�RI �WKH�
FRQWHQW�RI �WKH�ERRN��ZKLOH�WKH�UHYHUHQG�3iOVVRQ·V�XQIDYRXUDEOH�UHYLHZ�KDV�HFKRHG�LQ�
KLVWRULFDO�WH[WV�XQWLO�WRGD\��*XWWRUPVVRQ���������$QRWKHU�PDWWHU�LV�WKDW�WKH�ERRN�PD\�
KDYH�EHHQ�DPELWLRXV�IRU�WKH�,FHODQGLF�FRPPXQLW\��ZKHUH��TXRWLQJ�WKH�DXWKRU��´HDFK�
FRPPRQ�SHUVRQ�ZKR�ZLVKHG�WR�OHDUQ�VRPHWKLQJ�KDG�WR�EH�KLV�KHU�RZQ�WHDFKHUµ��

$OUHDG\�LQ�������DQRWKHU�DULWKPHWLF�WH[WERRN�LQ�,FHODQGLF�ZDV�SXEOLVKHG�E\�DQ�
RWKHU� SURSRQHQW� RI � WKH� 6RFLHW\� RI � WKH�/HDUQHG�$UWV�� WKH� GLVWULFW� JRYHUQRU�� ODWHU�
JRYHUQRU�RI �,FHODQG��ÐODIXU�6WHIiQVVRQ���������7KDW�ERRN�ZDV�LPPHGLDWHO\�OHJDO�
L]HG�IRU�WKH�/DWLQ�VFKRROV��/RYVDPOLQJ�IRU�,VODQG��������S�������DQG�ZDV�SUHVHQWHG�WR�
WKH�VWXGHQWV�IRU�IUHH��2ODYLXV·V�&OHDU�*XLGH�ZDV�QHYHU�XVHG�LQ�WKH�VFKRROV��+RZHYHU��
GXH�WR�WKH�EDG�VKDSH�RI �WKH�FRXQWU\�DQG�WKH�VFKRROV�DQG�WKDW�WKH�WHDFKHUV�GLG�QRW�
WHDFK�PDWKHPDWLFV��+HOJDVRQ������²�������6WHIiQVVRQ·V�ERRN�ZDV�DOVR�RI �OLWWOH�XVH�
LQ�WKH�VFKRROV��%XW�ERWK�ERRNV�ZHUH�OLVWHG�LQ�SULYDWH�OLEUDULHV�KDOI �D�FHQWXU\�ODWHU�VR�
WKDW�WKH\�PD\�KDYH�EHHQ�XVHG�IRU�VHOI�LQVWUXFWLRQ�LQ�WKH�KRPHV��-HQVGyWWLU��������

$ULWKPHWLF�E\�6��É��*tVODVRQ

7KH�DXWKRU

6LJXUEM|UQ�É��*tVODVRQ� �����²������ VWXGLHG� WKHRORJ\� DW� WKH� ,FHODQGLF� 6FKRRO� RI �
7KHRORJ\�IRU�D�WHUWLDU\�GHJUHH��WR�EHFRPH�HOLJLEOH�IRU�WHDFKLQJ�DW�VHFRQGDU\�VFKRROV��
DV�KH�FRXOG�QRW�DIIRUG�WR�JR�DEURDG�WR�VWXG\�PDWKHPDWLFV�DW�D�XQLYHUVLW\��*tVODVRQ�
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EHFDPH�D�VXFFHVVIXO�PDWKHPDWLFV�WHDFKHU�LQ�5H\NMDYtN�GXULQJ�����²������DQG�ZURWH�
D�VL[�YROXPH�VHULHV�RI �DQ�DULWKPHWLF�WH[WERRN��5HLNQLQJVEyN�>$ULWKPHWLF@��IRU�VWXGHQWV�
IURP�WKH�DJH�RI �VHYHQ� LQWR�VHFRQGDU\�FROOHJHV��*tVODVRQ�PDQDJHG�WR� WDNH�D�\HDU�
ORQJ� VWXG\� WULS� WR�'HQPDUN� LQ� WKH�HDUO\�����V��+H�PD\�KDYH�EHFRPH�DFTXDLQWHG�
WKHUH�ZLWK�3HVWDOR]]L·V�SHGDJRJLFDO�WKHRULHV�ZKLFK�ZHUH�ZHOO�NQRZQ�DQG�IDYRXUHG�LQ�
'HQPDUN�DW�WKDW�WLPH��+DQVHQ��������

*tVODVRQ�OLYHG�LQ�5H\NMDYtN�DOO�KLV�DGXOW�\HDUV��,Q�HDUO\�����V��5H\NMDYtN�ZDV�D�IDVW�
JURZLQJ�WRZQ�ZLWK�D�ODUJH�SULPDU\�VFKRRO��WKH�VROH�,FHODQGLF�JUDPPDU�VFKRRO��WKH�
SUHYLRXV�/DWLQ�6FKRRO���D�FRPPHUFLDO�FROOHJH��D�WHDFKHU�FROOHJH��D�VHFRQGDU\�VFKRRO�
IRU�JLUOV��DQG�DQ�HQJLQHHULQJ�FROOHJH��*tVODVRQ�WDXJKW�DW�DOO�WKHVH�VFKRROV�IRU�VRPH�
SHULRGV�RI �WLPH�H[FHSW�DW�WKH�JUDPPDU�VFKRRO��WKH�ORQJHVW�SHULRG�DW�WKH�HQJLQHHULQJ�
VFKRRO��+LV�ERRNV�FRYHUHG�WKH�WKHQ�FXUUHQW�V\OODEL�RI �WKHVH�VFKRROV�H[FHSW�WKH�JUDP�
PDU�VFKRRO�ZKHUH�'DQLVK�WH[WERRNV�ZHUH�XVHG��

7KH�FRQWHQW�

*tVODVRQ�HPSKDVL]HG�WKDW�PHQWDO�DULWKPHWLF�ZDV�
WKH�PDLQ�LVVXH�LQ�DOO�JHQHUDO�DQG�VLPSOH�H[HUFLVHV��7KH�VWXGHQWV�ZHUH�WR�JUDGXDOO\�JHW�
XVHG�WR�ZULWLQJ�GRZQ�WKH�H[HUFLVHV�ZLWK�FRUUHFW�V\PEROV�DQG�H[SODLQ�RUDOO\�ZK\�WKH\�
GR�WKH�SDUWLFXODU�RSHUDWLRQ�DV�WKH\�GR��5RWH�OHDUQLQJ�ZDV�ZRUWK�QRWKLQJ�EXW�UHJUHW�
WDEO\�ZDV� FRPPRQO\� SUDFWLFHG��*tVODVRQ� IROORZHG�XS�KLV� YLVLRQ�E\� VWDUWLQJ�PRVW�
VHFWLRQV�WKURXJK�YROXPH�VL[�E\�H[HUFLVHV�LQ�PHQWDO�DULWKPHWLF��

QR�����RI �������(YHU\�FKLOG��ZKR�UHDFKHG�WKH�DJH�RI ����\HDUV��VKRXOG�KDYH�OHDUQHG�

����LQ�DULWKPHWLF�WKH�IRXU�RSHUDWLRQV�LQ�ZKROH�QXPEHUV�DQG�IUDFWLRQV��DQG�EH�
DEOH�WR�XVH�WKHVH�LQ�RUGHU�WR�VROYH�VLPSOH�SUREOHPV�FRPLQJ�XS�LQ�GDLO\�OLIH��
H�J��WR�FDOFXODWH�WKH�DUHD�DQG�YROXPH�RI �VLPSOH�ERGLHV��KH�VKH�VKRXOG�DOVR�EH�
VNLOOHG�LQ�PHQWDO�DULWKPHWLF�ZLWK�VPDOO�QXPEHUV�

9ROXPHV���DQG���ZHUH�PRUH�DGYDQFHG��9RO����FRQWDLQHG�HTXDWLRQV��SURSRUWLRQV��
SHUFHQWDJHV��DQG�LQWHUHVWV��7KH�5XOH�RI �7KUHH�ZDV�WUHDWHG�LQ�HTXDWLRQV�DV�SURSRU�
WLRQV��9RO����FRQWLQXHG�ZLWK�SRZHUV��H[SRQHQWV��VTXDUH�URRW�DQG�FXELF�URRW��VWRFNV��
FRPSRXQG�LQWHUHVWV��DQG�ORJDULWKPV��0RVW�VHFWLRQV�LQ�*tVODVRQ·V�$ULWKPHWLF�EHJDQ�
E\�H[HUFLVHV�LQ�PHQWDO�DULWKPHWLF��1R�VSHFLDO�WHFKQLTXH�ZDV�SUHVHQWHG��RQO\�VLPSOH�
H[HUFLVHV��FKRVHQ�WR�WKURZ�OLJKW�RQ�WKH�FRQFHSWV�EHLQJ�ZRUNHG�RQ��

7KH�H[HUFLVHV�LQ�WKHPVHOYHV�ZHUH�TXLWH�WULYLDO��$V�D�VDPSOH�RI �H[HUFLVHV�IRU���²���
\HDU�ROG�FKLOGUHQ��TXHVWLRQV�ZHUH�SRVHG�DERXW�KRZ�PXFK�D�SHUVRQ�HDUQHG�D�GD\�LI �
WKH�VDODU\�IRU�D���GD\�ZRUN�ZHHN�ZDV�JLYHQ��7KH�DPRXQWV�WR�EH�GLYLGHG�ZHUH�������
DQG����FURZQV��0RUH�LQWHUHVWLQJ�IRU�WKH�PRGHUQ�UHDGHU�LV�WR�VHH�WKDW�D�PDQ�ZRUNHU�



��

KDG�GRXEOH�WKH�VDODU\�RI �D�ZRPDQ�DQG�D�PHPEHU�RI �SDUOLDPHQW�KDG�PRUH�WKDQ�WZLFH�
DV�PXFK�DV�DQ�RUGLQDU\�ZRUNHU��ERWK�PHQ��

:RQGHULQJ� DERXW� WKH�XOWLPDWH�JRDO�RI � WKHVH� H[HUFLVHV� LQ�PHQWDO� DULWKPHWLF�� D�
JXHVV�LV�WKDW�LW�ZDV�GHYHORSLQJ�QXPEHU�VHQVH��ZKLOH�ZULWWHQ�DULWKPHWLF�ZDV�FHUWDLQO\�
DOVR�QHFHVVDU\�LQ�D�FRXQWU\�ZLWK�JURZLQJ�WUDGH��LPSRUW�DQG�H[SRUW��*tVODVRQ�WDXJKW�DW�
FROOHJHV�ZKHUH�DFFRXQWLQJ�DQG�OHDUQLQJ�KRZ�WR�SURGXFH�SURSHU�ELOOV�ZHUH�LPSRUWDQW��
$QRWKHU�DVSHFW�LV�WKDW�WH[WERRNV��SDSHU�DQG�SHQFLOV�ZHUH�VWLOO�H[SHQVLYH�IRU�IDPLOLHV�
ZLWK�VPDOO�LQFRPH�VR�VRPH�WUDLQLQJ�LQ�PHQWDO�DULWKPHWLF�ZDV�XVHIXO�LQ�GDLO\�OLIH�

,Q� ������ WKUHH� DULWKPHWLF� WH[WERRN� VHULHV�ZHUH� OHJDOL]HG�� � IRU� XVH� DW� SULPDU\�
VFKRRO� OHYHO� �(OtDVVRQ�� ������� 2QH� RI � WKHP� ZDV� *tVODVRQ·V� $ULWKPHWLF�� YROXPHV�
�²��� DQG� DQRWKHU�ZDV� D� WH[WERRN� VHULHV� E\�(OtDV� �
QDO�WRSLF�IRU�SULPDU\�OHYHO�ZDV�DGGLWLRQ�RI �IUDFWLRQV�ZLWK�GLIIHUHQW�GHQRPLQDWRUV��
:H�VKDOO�FRPSDUH�*tVODVRQ·V�DQG�
GHQRPLQDWRU�

/HDVW�&RPPRQ�0XOWLSOH��/&0��IRU�WKH�GHQRPLQDWRUV�RI �WKH�IUDFWLRQV�ó�����������
DQG�������

)LJ�����)LQGLQJ�WKH�/HDVW�&RPPRQ�0XOWLSOH�RI �IRXU�IUDFWLRQV��%MDUQDVRQ��������S��
�����

%MDUQDVRQ�H[SODLQHG�WKDW�WKH�GHQRPLQDWRUV�ZHUH�WR�EH�OLQHG�XS�DQG�WKHQ�EH�GLYLGHG�
UHSHDWHGO\�E\� WKH� ORZHVW� IDFWRU� IRXQG� WR�GLYLGH� LQWR�DQ\� WZR�RU�PRUH��7KH�RWKHU�
IDFWRUV�ZHUH� WR�EH�SXOOHG�GRZQ��:KHQ�QR�PRUH�FRXOG�EH�GRQH�� WKH� IDFWRUV�ZHUH�
PXOWLSOLHG� WR�EHFRPH����ă���� ������3ULPH�QXPEHUV�DQG�SULPH�IDFWRUV�ZHUH�QRW�
PHQWLRQHG���

*tVODVRQ�SUHVHQWHG� WZR�PHWKRGV��RQH�VLPLODU� WR�%MDUQDVRQ·V�PHWKRG��DQG�DQ�
RWKHU�RQH�ZKLFK�LQFOXGHG�SULPH�IDFWRULQJ�DQG�ZDV�HDVLHU�WR�DUJXH�IRU��7KH�H[DPSOH�

�� �1R� LQIRUPDWLRQ� LV� DYDLODEOH�DERXW� OHJDOL]LQJ� WH[WERRNV�DQG�ZKDW� LW�PHDQW��/HJDOL]LQJ� LV�SUHVHQWO\�
RQO\�NQRZQ�WR�KDYH�EHHQ�GRQH�WZLFH��6WHIiQVVRQ·V�DULWKPHWLF�WH[WERRN�ZDV�OHJDOL]HG�LQ�������DQG�D�OLVW�RI �
WH[WERRNV�LQ�DOO�VXEMHFWV�LQ�SULPDU\�VFKRRO�ZDV�DQQRXQFHG�OHJDOL]HG�LQ������
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�

)LJ�����7KH�*&)�DQG�WKH�/&0�RI �����DQG������*tVODVRQ��������S������

*tVODVRQ�WKHQ�UHPDUNHG�WKDW�DOO�WKH�SULPH�IDFWRUV�ZHUH�LQFOXGHG�LQ�WKH�PXOWLSOH�RI �
WKH�/&0����ă��ă����DQG�WKH�*&)������LQ�WRWDO���ă��ă����DQG�LQ�JHQHUDO�WKDW�

/&0�D��E��ă�*&)�D��E�� �DăE�

7KXV�

*tVODVRQ·V�$ULWKPHWLF�EHFDPH�TXLWH�ZLGHVSUHDG��,Q�IRUHZRUG�IRU�WKH�VHFRQG�HGL�
WLRQ�RI �YROXPH���LQ�������WKH�DXWKRU�UHSRUWHG�WKDW�LW�KDG�EHHQ�UHSULQWHG�LQ������FRS�
LHV��7KDW�LV�D�ODUJH�QXPEHU�LQ�D�FRXQWU\�ZKHUH�WKH�WRWDO�SRSXODWLRQ�ZDV�DERXW���������

*tVODVRQ·V�$ULWKPHWLF�VXUYLYHG�LQWR�WKH�����V�DV�D� OHJDOL]HG�WH[WERRN�VHULHV�IRU�
SULPDU\�OHYHO��,Q�������%MDUQDVRQ·V�VHULHV������²�������ZKLFK�WKHQ�ZDV�SXEOLVKHG�LQ�
D�UHYLVHG�HGLWLRQ��DQG�ZDV�PRUH�LQ�IDYRXU�RI �WUDLQLQJ�SURFHGXUHV��ZDV�FKRVHQ�IRU�IUHH�
GLVWULEXWLRQ�LQ�SULPDU\�VFKRROV��6LJXUJHLUVVRQ���������7KLV�KLQGHUHG�SXEOLFDWLRQ�DQG�
GLVWULEXWLRQ�RI �RWKHU�WH[WERRNV��

7KH�FULWLTXH�

,Q�WKH�HDUO\�����V��WHDFKLQJ�ZDV�EHFRPLQJ�D�JURZLQJ�SURIHVVLRQ��$�SULYDWH�WHDFKHU�
WUDLQLQJ� FROOHJH�RSHUDWHG�GXULQJ� ����²������ DQG� D� VWDWH�UXQ� WHDFKHU� WUDLQLQJ� FRO�
OHJH�ZDV�HVWDEOLVKHG�LQ�������7HDFKHUV�KDG�WKHLU�RZQ�MRXUQDO��6NyODEODéLé��DV�D�SODW�
IRUP� WR� H[SUHVV� WKHLU� YLHZV��'XULQJ�����²������ LWV� HGLWRU�ZDV� -yQ�7KRUDULQVVRQ�
�����²�������+H�KDG�EHHQ�WKH�KHDGPDVWHU�RI �WKH�SULYDWH�WHDFKHU�WUDLQLQJ�FROOHJH�DQG�

*tVODVRQ·V�WH[WERRN�VHULHV�ZDV�PHQWLRQHG�VHYHUDO�WLPHV�LQ�WKDW�MRXUQDO��,Q�������
D�WHDFKHU�SUDLVHG�WKDW�WKH�H[HUFLVHV�ZHUH�H[SUHVVHG�LQ�ZRUGV��QRW�RQO\�E\�QXPEHUV��
$QRWKHU�DGYDQWDJH�ZDV�D�JUHDW�QXPEHU�RI �H[HUFLVHV��$�VSHFLDO�DGYDQWDJH�ZDV�WKH�
JUHDW� HPSKDVLV� WKDW� WKH� DXWKRU� ODLG� RQ�PHQWDO� DULWKPHWLF� LQ� YROXPH� RQH�� ,Q� WKH�
WHDFKHU·V�SRLQW�RI �YLHZ�� VHYHUDO� H[HUFLVHV� LQ�YROXPHV� WZR�DQG� WKUHH�ZHUH� WRR�GLI�

DGYDQWDJH�ZDV�WKDW�WKH�ERRNV�FRQWDLQHG�YDULRXV�SLHFHV�RI �NQRZOHGJH��WKH�PDS�RI �
,FHODQG��$PHULFD�LQ�WKH�H\HV�RI �&KULVWRSKHU�&ROXPEXV��SRHWU\�E\�D�EHORYHG�SRHW��



��

HWF��+RZHYHU��WKH�DXWKRU�XVHG�WKH�ROG�PHDVXULQJ�V\VWHPV�WRR�PXFK�LQ�FRPSDULVRQ�
WR�WKH�QHZ�PHWULF�V\VWHP��-yQVVRQ���������

,Q�������DQRWKHU�UHYLHZ�RI �*tVODVRQ·V�VHULHV�DSSHDUHG��VD\LQJ�WKDW�LW�ZDV�JRRG�
LQ�PDQ\�UHVSHFWV��EXW�WRR�ODUJH�DQG�IDU�WRR�H[SHQVLYH�IRU�VPDOO�VFKRROV�DQG�LWLQHUDQW�
VFKRROV��$QRWKHU�DULWKPHWLF�WH[WERRN��%U\QMyOIVVRQ�DQG�$UDVRQ��������FROOHFWHG�WKH�
ZKROH�PDWHULDO�LQ�RQH�YROXPH�IRU�D�PXFK�ORZHU�SULFH��+MDUWDUVRQ�������

,Q�������WKH�6HFUHWDU\�RI �(GXFDWLRQ��-yQ�7KRUDULQVVRQ��UHIXVHG�ZKHQ�DVNHG�WR�
UHFRPPHQG�*tVODVRQ·V�VHULHV�IRU�D�JUDQW�IURP�WKH�1DWLRQDO�%XGJHW��,Q�KLV�UHSO\��KH�
PHQWLRQHG�WKDW�RWKHUV�KDG�JLYHQ�YROXPHV��²��JRRG�UHYLHZV��+H�UHPDUNHG��KRZHYHU��
WKDW�LQ�YROXPH����ZKLFK�DFWXDOO\�ZDV�QRW�LQWHQGHG�IRU�FRPSXOVRU\�VFKRRO�OHYHO�EXW�

�
GRPO\�DUUDQJHG��+H�UHPDUNHG�LQ�SDUWLFXODU�DQ�H[HUFLVH�LQ�PHQWDO�DULWKPHWLF�ZKHUH�
WKH� VWXGHQWV�ZHUH� DVNHG� WR� FRPSDUH� ��Æ�RI � ����� FURZQV� DQG���ó�Æ�RI � �����
FURZQV��*tVODVRQ��������S�������)XUWKHUPRUH��WKH�VHULHV�ZDV�WRR�H[SHQVLYH��+H�FRQ�
FOXGHG�E\�VD\LQJ�WKDW�WKH�EHVW�DULWKPHWLF�WH[WERRN�DPRQJ�WKH�PDQ\�WKDW�ZHUH�EHLQJ�
SXEOLVKHG�DW�WKDW�WLPH�ZRXOG�ZLQ�LQ�WKHLU�FRPSHWLWLRQ�DQG�WKDW�LW�ZDV�QRW�ULJKW�WR�XVH�
QDWLRQDO�IXQGV�WR�VXSSRUW�RQH�RYHU�WKH�RWKHU��6NMDODVDIQ�)U éVOXPiODVNULIVWRIXQQDU�
�����&����

7KRUDULQVVRQ�ZDV�XQGRXEWHGO\� WKH�SHUVRQ�PRVW�NQRZOHGJHDEOH� DERXW� HGXFD�
WLRQDO�PDWWHUV� LQ� WKH� HDUO\� ����V��+H� KDG� GHYRWHG� KLV� HDUO\� OLIH� WR� VWXG\LQJ� HGX�

WHDFKHU�WUDLQLQJ�FROOHJH�LQ�,FHODQG��8QGHUVWDQGDEO\��KH�KDG�FRQFHUQV�DERXW�WKH�SULFH�
RI �VFKRRO�ERRNV�DQG�KLV�UHPDUN�RQ�WKH�ZLQ�RI �WKH�EHVW�ERRN�ZDV�ZHOO�JURXQGHG��
+RZHYHU��KH�IDLOHG�WR�VHH�WKH�VLPSOH�VROXWLRQ�RI �WKH�DIRUHPHQWLRQHG�SUREOHP��WR�

�
VDQG���ă��� ����FURZQVµ��DQG�VLPLODUO\���ă���ó��DOVR�����DV�KDG�EHHQ�SRLQWHG�RXW�LQ�
WKH�LQWURGXFWLRQ�WR�WKH�FKDSWHU�RQ�SHUFHQWDJHV��,W�LV�OLNHO\�WKDW�7KRUDULQVVRQ�OHDUQHG�
%ULHP·V�PHWKRG��WR�FUHDWH�WKH�VHTXHQFH�RI �IURQW�WHUP��PLGGOH�WHUP�DQG�UHDU�WHUP��
�����²���ó�²�������PXOWLSO\�PLGGOH�WHUP�DQG�UHDU�WHUP����ó�ă������WR�JDLQ��������
DQG�WKHQ�GLYLGH�E\�WKH�IURQW�WHUP��������VHHPLQJO\�D�FRPSOLFDWHG�SURFHVV��LQVWHDG�

FRQWLQXDWLRQ�VKRXOG�EH�HDV\�

$QRWKHU�DVSHFW� LV� WKDW�VWXGHQWV�VWXG\LQJ� WKH� WH[WERRNV�KDG�VHHQ�VLPLODU� WDVNV�
EHIRUH�DQG�ZHUH�SUHVXPDEO\�EHWWHU�SUHSDUHG�WKDQ�WKH�6HFUHWDU\�RI �(GXFDWLRQ�ZKR�
PD\�MXVW�KDYH�WDNHQ�D�ORRN�DW�WKH�ERRN�DQG�WULHG�WR�UHFDOO�D�PHWKRG�KH�OHDUQHG�ORQJ�
EHIRUH�

2QH�VKRXOG�QRW�XQGHUHVWLPDWH�WKDW�PRQH\�ZDV� LPSRUWDQW� LQ�WKH�SRRU�VRFLHW\�
WKDW� ,FHODQG�ZDV� LQ� WKH� EHJLQQLQJ� RI � WKH� WZHQWLHWK� FHQWXU\�ZKHQ� LW� KDG� QRW� \HW�
JDLQHG�VRYHUHLJQLW\�DQG�ZDV�VWLOO�IDU�DZD\�IURP�LQGHSHQGHQFH��$Q\KRZ��QR�KDUP�ZDV�
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GRQH��*tVODVRQ�VROG�KLV�ERRNV�TXLWH�ZHOO�DQG�WKH\�VXUYLYHG�XQWLO�WKH�ODWH�����V�ZKHQ�
%MDUQDVRQ·V�WH[WERRN�ZDV�FKRVHQ�IRU�IUHH�GLVWULEXWLRQ�DQG�QR�FRPSHWLWLRQ�H[LVWHG�
DQ\�PRUH���

'LVFXVVLRQ
7KH�WZR�DULWKPHWLF�WH[WERRNV�RI ������DQG�����²�����PD\�EH�FRQVLGHUHG�SURJUHV�

PHQWDO�DULWKPHWLF��2ODYLXV� �������H[SODLQHG�D�JUHDW�QXPEHU�RI �VWUDWHJLHV�EXLOW�RQ�
WKRURXJK�NQRZOHGJH�RI �DULWKPHWLF�IDFWV��)RU�D�UHDGHU�ZKR�LV�ZHOO�WUDLQHG�LQ�DULWKPH�

UHDGHUV��EXW�2ODYLXV�PDGH�LW�SHUIHFWO\�FOHDU�WKDW�LW�ZDV�QRW�LQWHQGHG�IRU�EHJLQQHUV��

2QH�ZRXOG� IRU� H[DPSOH�KDYH� H[SHFWHG� WKH�5HY��3iOVVRQ� WR� DGPLUH� WKH�PDQ\�
LGHDV�SUHVHQWHG� LQ� WKH�ERRN��EXW�KLV� VWDQGSRLQWV� DERXW� WKH�ERRN�ZHUH� H[SUHVVHG�
EHIRUH�KH�KDG�KDG�RSSRUWXQLW\�WR�UHDG�PRUH�WKDQ�LWV�IRUHZRUG��2QH�PXVW�FRQFOXGH�
WKDW�KLV�RSLQLRQV�ZHUH�EDVHG�RQ�QHJDWLYH�DWWLWXGHV�XQUHODWHG�WR�WKH�ERRN·V�FRQWHQW��
2QH�UHDVRQ�FRXOG�EH�WKDW�3iOVVRQ�IHOW�WKDW�2ODYLXV�ZDV�LQ�KLV�IRUHZRUG�SDWURQL]LQJ�

�
WLHV�FRQFHUQLQJ�WKH�SULQWLQJ�SUHVV�WKDW�2ODYLXV�LPSRUWHG�LQ�3iOVVRQ·V�FRXQW\��2ODYLXV�

ZKLOH� �
2ODYLXV�OHIW�

DQG�VRPH�PLVWUXVW�UHPDLQHG��

,W�LV�VRPHZKDW�VXUSULVLQJ�WKDW�7KRUDULQVVRQ�GLG�QRW�DSSUHFLDWH�WKH�PHQWDO�DULWK�
PHWLF�H[HUFLVH�LQ�*tVODVRQ·V������²������VHULHV�WKDW�KH�WRRN�DV�DQ�H[DPSOH�QRU�WKH�

�

7KUHOIDOO��������SURSRVHG�WKDW�PHQWDO�FDOFXODWLRQ�EH�WKRXJKW�RI �DV�LQWHUDFWLRQ�

DV�¶SURFHVV�VNLOO·�EXW�ZLOO�ULVH�FRQVHTXHQWLDOO\�WKURXJK�WKH�HPSKDVLV�RQ�FRQVLGHULQJ�
SRVVLELOLWLHV�IRU�QXPEHUV��

7KH�SURPLQHQW�SHUVRQV��3iOVVRQ�DQG�7KRUDULQVVRQ��ZKR�UHYLHZHG�WKH�DULWKPH�

QRWLFH�WKH�DGYDQWDJHV�RI �WKH�VWUDWHJLHV�SUHVHQWHG�LQ�WKH�ERRNV��7KLV�LV�LQ�DFFRUGDQFH�
ZLWK�WKH�RSLQLRQ�RI �7KUHOIDOO�ZKR�GLG�QRW�UHFRPPHQG�IRFXVLQJ�RQ�KROLVWLF�¶VWUDWH�
JLHV·�LQ�PHQWDO�FDOFXODWLRQ��,W�LV�QRW�YHU\�OLNHO\�HLWKHU�WKDW�,FHODQGHUV�ZHUH�UHFHSWLYH�WR�
VWUDWHJLHV�DV�SUHVHQWHG�E\�2ODYLXV�LQ�WKH�����V��DQG�KDUGO\�XQGHU�WKH�+D]H�)DPLQH��



��

KH�FDQQRW�EH�EODPHG�IRU��3UREOHPV�WKDW�GHVFHQG�XSRQ�SHRSOH��PRUH�RU�OHVV�XQSUH�
SDUHG��FDQ�FUHDWH�IHHOLQJV�RI �LQVHFXULW\���,W�ZDV��KRZHYHU��XQIRUWXQDWH��DV�KH�ZDV�D�
SRZHUIXO�SHUVRQ�DQG�DQ�DXWKRULW\�LQ�HGXFDWLRQDO�PDWWHUV��WKDW�KH�GLG�QRW�WDNH�LQWR�
DFFRXQW�WKH�FXPXODWLYH�QDWXUH�RI �PDWKHPDWLFV��$�ZKROH�VHULHV�RI �ERRNV�FDQ�KDUGO\�

VFKRRO�OHYHO��+H�PXVW�KDYH�EHHQ�IDPLOLDU�ZLWK�-yQVVRQ·V�PRUH�EDODQFHG�UHYLHZ�ZKLFK�
ZDV�SXEOLVKHG�LQ�D�MRXUQDO�RI �ZKLFK�KH�ZDV�HGLWRU�

&RQFOXGLQJ�UHPDUNV
2Q�ZKDW�JURXQGV�GLG�3iOVVRQ�DQG�7KRUDULQVVRQ�H[SUHVV�WKHLU�RSLQLRQV"�,W�LV�UHJUHW�
WDEOH�WKDW�WKH\�GLG�QRW�IRFXV�RQ�WKH�DGYDQFHV�RI �WKH�DULWKPHWLF�WH[WERRNV�WKDW�WKH\�
H[SUHVVHG�WKHLU�YLHZV�DERXW��,QVWHDG�RI �EULQJLQJ�RXW�WKHLU�PDWKHPDWLFDO�PHULWV��WKH\�
GLVFXVVHG�H[WUD�PDWKHPDWLFDO�PDWWHUV��VXFK�DV�ODQJXDJH�XVH�DQG�SULFHV��FHUWDLQO\�YDOLG�

GLVWULEXWLRQ�RI �WKH�ERRNV"�

3iOVVRQ�ZURWH�SHUVRQDO� OHWWHUV� WR�KLV�VXFFHVVRU�KHDGPDVWHU� LQ�RQH�RI �WKH�WZR�
/DWLQ� VFKRROV�� ,Q�KLV� WLPH�� WKH�RQO\� SODWIRUP� DYDLODEOH� IRU� GLVFXVVLRQ�ZDV�SULYDWH�
OHWWHUV��
FROOHDJXHV�LQ�WKH�YLFLQLW\��EXW�XOWLPDWHO\�WKH�ERRN�E\�WKH�GLVWULFW�JRYHUQRU�ZDV�OHJDO�
L]HG�DV�WKH�SUHVFULEHG�DULWKPHWLF�WH[WERRN�IRU�WKH�WZR�/DWLQ�VFKRROV�DQG�WKHUH�ZDV�
QR�SODFH�IRU�DQRWKHU�RQH��7KRUDULQVVRQ·V�OHWWHU�LV�D�UHSO\�WR�D�TXHU\�IURP�WKH�DXWKRU�
DERXW�D�JUDQW�IRU�KLV�SXEOLFDWLRQV��,W�LV�QRW�OLNHO\�WKDW�PDQ\�RWKHUV�NQHZ�DERXW�KLV�

$�GRFXPHQWHG�UHSRUW�H[LVWV�WKDW�*tVODVRQ·V�ERRN�ZDV�FRQVLGHUHG�IDU�WRR�H[SHQ�
VLYH�E\�WKH�RSLQLRQV�RI �7KRUDULQVVRQ�DQG�+MDUWDUVRQ���������,FHODQG�ZDV�WDNLQJ�LWV�

QRW�NQRZQ�LI �*tVODVRQ�ZDV�GLVDSSRLQWHG�WKDW�KLV�DSSOLFDWLRQ�IRU�D�JUDQW�ZDV�UHIXVHG��
$W�OHDVW�KLV�VHULHV�FRQWLQXHG�WR�VHOO�DQG�ZDV�FKRVHQ�IRU�OHJDOL]DWLRQ�LQ�������,W�ZDV�
QRW�FKRVHQ�IRU�IUHH�GLVWULEXWLRQ�LQ������ZKLFK�ZDV�QRW�XQQDWXUDO�FRQVLGHULQJ�WKDW�LW�
KDG�EHHQ�ZULWWHQ�D�TXDUWHU�RI �D�FHQWXU\�HDUOLHU��7ZR�RWKHU�VHULHV�ZHUH�FKRVHQ��ZULWWHQ�

*tVODVRQ��6LPLODU�DVSHFWV�FRQFHUQLQJ�SULFHV�PD\�
KDYH�SUHYDLOHG�LQ�WKH�����V�GXULQJ�WKH�*UHDW�'HSUHVVLRQ�DV� LQ�WKH�SUH�*UHDW�:DU�
WLPHV��

2QH�FDQ��KRZHYHU��VWDWH�WKDW�ERWK�ERRNV�VHUYHG�WKHLU�SXUSRVH�DQG�ZHUH�UHDG�DV�
ZLGHO\�DV�PD\�EH�H[SHFWHG�LQ�WKHLU�PLOLHX��

$FNQRZOHGJHPHQW��7KH�DXWKRU�WKDQNV�WKH�UHYLHZHUV�IRU�YHU\�KHOSIXO�UHYLHZV��WKURZLQJ�D�QHZ�OLJKW�
RQ�WKH�WRSLF�RI �WKH�SDSHU��
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5HIHUHQFHV
$OODUG��$QGUp��(G����������� ��3DULV��6RFLHWp�

%MDUQDVRQ�� (OtDV� �����²������� 5HLNQLQJVEyN� >$ULWKPHWLF@� ,�,,�� 5H\NMDYtN�� %yNDY�� *XéP��
*DPDOtHOVVRQDU�

%MDUQDVRQ��(OtDV���������5HLNQLQJVEyN�>$ULWKPHWLF@��YRO�����5H\NMDYtN��5tNLV~WJiID�QiPVEyND�

%ULHP��(LUtNXU���������5HLNQLQJVEyN�>$ULWKPHWLF@���WK�HG��5H\NMDYtN��7KH�DXWKRU�

%U\QMyOIVVRQ�� -|UXQGXU� 	� $UDVRQ�� 6WHLQJUtPXU� �������� 5HLNQLQJVEyN� KDQGD� DOíëéXVNyOXP��
>$ULWKPHWLF�IRU�SXEOLF�VFKRROV@��5H\NMDYtN��7KH�DXWKRUV�

&UDPHU��&KULVWLDQ��������������������������������$ULWKPHWLFD�7\URQLFD��&RSHQKDJHQ��.RQJHOLJ�
ERJW\NNHUL�

(OtDVVRQ��+HOJL� �(G��� ��������/|J� RJ� UHJOXU� XP� VNyOD�� RJ�PHQQLQJDUPiO� i� ÌVODQGL� VHP� t� JLOGL� HUX� t�
PDU]ORN�������>/DZ�DQG�UHJXODWLRQV�DERXW�VFKRROV�DQG�FXOWXUDO�PDWWHUV�LQ�IRUFH�DW�WKH�HQG�
RI �0DUFK�����@��5H\NMDYtN��)U éVOXPiODVWMyUQ�

)URP��-¡UJHQ���������$ULWKPHWLFD�GDQLFD�VHX�EUHYLV�DF�SHUVSLFXD��LQVWLWXWLR�DULWKPHWLF �YXOJDULV��DVWUR�
QRPLF ��JHRG WLFH��&RSHQKDJHQ�

*tVODVRQ��6LJXUEM|UQ�É�������²�������5HLNQLQJVEyN�>$ULWKPHWLF@��5H\NMDYtN��(\PXQGVVRQ�

*XWWRUPVVRQ��/RIWXU� �������� )U éVOXPiO� >(GXFDWLRQDO�PDWWHUV@�� ,Q� ,QJL� 6LJXUéVVRQ� �HG����
8SSOëVLQJLQ�i�ÌVODQGL�²�7tX�ULWJHUéLU�>7KH�(QOLJKWHQPHQW�LQ�,FHODQG��WHQ�WUHDWLVHV@��SS�����²
�����5H\NMDYtN��+Lé�tVOHQVND�EyNPHQQWDIpODJ��

+DQVHQ��+DQV�&����������)URP�GHVFULSWLYH�KLVWRU\�WR�LQWHUSUHWDWLRQ�DQG�H[SODQDWLRQ�²�D�ZDYH�
PRGHO�IRU�WKH�GHYHORSPHQW�RI �PDWKHPDWLFV�HGXFDWLRQ�LQ�'HQPDUN��,Q�.��%MDUQDGyWWLU��
)��)XULQJKHWWL�DQG�*��6FKXEULQJ��HGV����´'LJ�ZKHUH�\RX�VWDQGµ��3URFHHGLQJV�RI �D�FRQIHUHQFH�RQ�
RQJRLQJ�UHVHDUFK�LQ�WKH�KLVWRU\�RI �PDWKHPDWLFV�HGXFDWLRQ�LQ�*DUéDE U��,FHODQG��-XQH���²���������
5H\NMDYtN��8QLYHUVLW\�RI �,FHODQG�²�6FKRRO�RI �(GXFDWLRQ�

+HOJDVRQ��ÉUQL������²�������)UiVDJQLU�XP�VNyODOtI �i�ÌVODQGL�XP�DOGDPyW�����RJ�����DOGDU�����
6NyODK WWLU� t�6NiOKROWL�RJ� t�5H\NMDYtNXUVNyOD�KLQXP�IRUQD�� >$FFRXQWV�DERXW�VFKRRO�OLIH�
LQ�,FHODQG�DW�WKH�WXUQ�RI ���WK�DQG���WK�FHQWXULHV��,��6FKRRO�PDQQHUV�LQ�6NiOKROW�DQG�WKH�
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