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�9RO�����QR����-DQXDU\�WR�-XQH������������

�������E\�$VVXPSWLRQ�8QLYHUVLW\�3UHVV

6LULSRUQ�.LDWSDSDQ�DQG�-RKQ�*LRUGDQR

$VVXPSWLRQ�8QLYHUVLW\��7KDLODQG

$%675$&7

7KLV� UHVHDUFK� VWXGLHV� WKH� HGXFDWLRQDO� DSSURDFK� WR� WKH�
HQYLURQPHQWDO� FULVLV� FDOOHG� �ZKLFK�ZDV�
GHYHORSHG� E\�6H\\HG�+RVVHLQ�1DVU�� D� SHUHQQLDO� DQG� D�
FRQWHPSRUDU\� ,VODPLF� SKLORVRSKHU��7KH� SDSHU� DLPV� WR�
XQGHUVWDQG� WKH� EDFNJURXQG� DQG� XQGHUSLQQLQJV� RI� WKLV�

WKH�URRW�FDXVH�RI�RXU�HQYLURQPHQWDO�FULVLV��DQG�WKH�PDQQHU�
LQ�ZKLFK�KH�VHHV�DQ�HGXFDWLRQDO�DSSURDFK�LQIRUPHG�E\�WKH�
FRQFHSW�RI� �DV�WKH�VROXWLRQ��7KH�UHVHDUFKHU�

FKDOOHQJHV�LQ�LWV�DSSOLFDWLRQ�WR�HGXFDWLRQ��,W�ZLOO�LQYHVWLJDWH�
ZKHWKHU� �FDQ�FRQWULEXWH�WR�VROXWLRQV�WR�WKH�
HQYLURQPHQWDO� FULVLV�ZKLFK� FDQ�RSHUDWH� DFURVV� UHOLJLRXV�
DQG�VHFXODU�GLYLGHV�

.H\ZRUGV�� 6H\\HG�+RVVHLQ� 1DVU�� VFLHQWLD� VDFUD��
SHUHQQLDO�SKLORVRSK\��HQYLURQPHQWDO�FULVLV
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,QWURGXFWLRQ

7KH�HQYLURQPHQWDO�FULVLV�ZH�DUH�H[SHULHQFLQJ�LV�QRWKLQJ�QHZ��,W�

KDV�EHHQ�LQ�SUHSDUDWLRQ�IRU�D�ORQJ�WLPH��1RW�RQO\�ZLWK�WKH�DGYDQFH�RI�

LQGXVWULDOL]DWLRQ�EXW�ZLWK�WKH�FRQVFLRXVQHVV�ZKLFK�GHYHORSHG�DORQJ�ZLWK�

+XPDQ�(QYLURQPHQW�LQ�������YDULRXV�FXOWXUDO�WUDGLWLRQV�DQG�UHOLJLRQV�RI�

HQYLURQPHQWDO�FRQVFLRXVQHVV�WKURXJK�HGXFDWLRQ��,Q�WKLV�UHVHDUFK�SDSHU��

WKH�UHVHDUFKHU�VWXGLHV�WKH�SHUHQQLDO�SKLORVRSKLFDO�SHUVSHFWLYH�RI�6H\\HG�

+RVVHLQ�1DVU�DQG�KLV�FRQFHSW�RI� �DV�DQ�DSSURDFK�WRZDUGV�

HQYLURQPHQWDO�FULVLV��

7RGD\�LW�LV�IDVKLRQDEOH�WR�FRQVLGHU�WKH�GHYHORSPHQW�RI�D�KROLVWLF�

LPSRUWDQW�EHFDXVH�LW�SURYLGHV�D�YHUVLRQ�RI�KROLVP�ZKLFK�FDQ�EH�DFFHSWDEOH�

E\�WKH�YDULRXV�UHOLJLRXV�WUDGLWLRQV�DQG�E\�WKRVH�ZKR�DUH�VHFXODU�DV�ZHOO��

7KH�UHVHDUFKHU�ZLVKHV�WR�VKRZ�WKDW�ZH�QHHG�WR�DSSURDFK�HQYLURQPHQWDO�

SUREOHPV��ZLWK�D�QHZ�DSSURDFK�WR�HGXFDWLRQ�ZKLFK�SURYLGHV�D�EDODQFH�

EHWZHHQ�VFLHQFH�DQG�WKH�VDFUHG�XQGHUVWDQGLQJ�RI�WKH�ZRUOG�GHYHORSHG��

�DV�D�ZD\�RI�DFKLHYLQJ�WKLV�EDODQFH��,W�ZLOO�DOVR�H[DPLQH�

KRZ�WKLV�FRQFHSW�FDQ�EH�LQWHJUDWHG�LQWR�WKH�67(0�HGXFDWLRQDO�V\VWHP�

LQ�WKH�FXUUHQW�WLPH"

7KH� VWXG\� RI� ,VODPLF� HQYLURQPHQWDO� HWKLFV� FDQ� EH� WUDFHG� WR� D�

FRQWHPSRUDU\�,VODPLF�SKLORVRSKHU��6H\\HG�+RVVHLQ�1DVU��D�8QLYHUVLW\�

SURIHVVRU�RI�,VODPLF�6WXGLHV�DW�*HRUJH�:DVKLQJWRQ�8QLYHUVLW\���$ORQJ�ZLWK�

KLV�XQGHUVWDQGLQJ�RI�WKH�QDWXUDO�VFLHQFHV��KH�DSSURDFKHG�WKH�SUREOHPV�RI�

E\�WKH�WUDGLWLRQ�RI�3HUHQQLDO�SKLORVRSK\��EHJLQQLQJ�ZLWK�5HQH�*XHQRQ�

DQG�H[WHQGLQJ�WR�WKH�ZRUNV�RI�)ULWKMRI�6FKXRQ��7LWXV�%XUFNKDUGW��0DUFR�

3DOOLV��0DUWLQ�/LQJV��$QDQGD�.��&RRPDUDVZDP\�DQG�RWKHU�WUDGLWLRQDOLVWV��
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DQG�VSLULWXDOO\�DQG�WKLV�OHG�WR�WKH�PDMRU�SKLORVRSKLFDO�WKHPHV�KH�ZRXOG�

FRQWLQXH�WR�GHYHORS�WKURXJK�KLV�OLIH���+H�ZRXOG�DOVR�DSSO\�WKLV�DSSURDFK�

,Q�������1DVU�GHOLYHUHG�KLV�VHULHV�RI�OHFWXUHV�DW�WKH�8QLYHUVLW\�RI�&KLFDJR�

XQGHU� WKH� WLWOH� RI� ��7KHVH� OHFWXUHV�

ZHUH�ODWHU�FRPSLOHG�DQG�HGLWHG�E\�1DVU�LQWR�D�ERRN�HQWLWOHG�

��7KLV�ERRN�FDXJKW�

WKH�DWWHQWLRQ�RI�:HVWHUQ�VFKRODUV�DV�LW�GHDOW�ZLWK�WKH�SKLORVRSKLFDO�DQG�

VSLULWXDO�URRWV�DQG�SUHGLFWHG�WKH�FRPLQJ�RI�WKH�HQYLURQPHQWDO�FULVLV���1DVU�

SXEOLVKHG�VHYHUDO�ERRNV�LQ�WKH�IROORZLQJ�\HDUV��

+LV�ZULWLQJV�YRLFHG�KLV�GHHS�FRQFHUQ�WKDW�WKH�FDXVHV�RI�

HQYLURQPHQWDO�GHVWUXFWLRQ�DUH�URRWHG�LQ�D�ODFN�RI�D�VSLULWXDO�GLPHQVLRQ���������

���SHUKDSV�QRW�DOO�UHDOL]H�WKDW�LQ�RUGHU�WR�JDLQ�WKLV�SHDFH�ZLWK�
QDWXUH�WKHUH�PXVW�EH�SHDFH�ZLWK�WKH�VSLULWXDO�RUGHU��7R�EH�DW�
SHDFH�ZLWK�WKH�(DUWK�RQH�PXVW�EH�DW�SHDFH�ZLWK�+HDYHQ���

1DVU�DUJXHV�DJDLQVW�WKH�DEVROXWH�DXWKRULW\�RI�VFLHQFH�DQG�ODPHQWV�

OLPLWDWLRQV�RI�VFLHQFH�WKDW�ODFNV�PHWDSK\VLFDO�NQRZOHGJH��DQG�VWDWHV�WKDW�

D� DORQH�FDQ�KDUPRQL]H�WKH�YDULRXV�GHJUHHV�RI�UHDOLW\�DQG�

VFLHQFH���,Q�RUGHU�WR�VROYH�HQYLURQPHQWDO�SUREOHPV��PDQ�PXVW�YLHZ�WKH�

H[LVWLQJ�VFLHQFHV�DQG�DUWV�WKURXJK�WKH�SHUVSHFWLYHV�RI�UHOLJLRXV�WUDGLWLRQV�

ZKLFK�KDYH�FRQQHFWHG�QDWXUH��KXPDQ�DQG�WKH�$EVROXWH�VLQFH�DQFLHQW�WLPHV��

IURP�:HVWHUQ�HQYLURQPHQWDO�HWKLFV��+H�HPSKDVL]HV�WKH�QHHG�IRU�D�SDUDGLJP�

VKLIW�DW�D�PHWDSK\VLFDO�DQG�UHOJLRXV�OHYHO��D�FKDQJH�LQ�RXU�ZRUOGYLHZ�DQG�

PDQ�OLYLQJ�OLIH�DFFRUGLQJ�WR�WKH�:LOO�RI�*RG�DQG�IXQFWLRQ�DV�D�YLFHJHUHQW�

LV�D�VKDUHG�FRQFHUQ�DPRQJ�WKH�SHUHQQLDOLVW�VFKRRO�OLNH�KLV�SUHGHFHVVRUV�
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KDV�D�ZHDOWK�RI�NQRZOHGJH�DQG�E\�UHVXVFLWDWLQJ�WKLV�NQRZOHGJH��LW�FDQ�

DOORZ�UHOLJLRQV�DQG�VFLHQFH�WR�HQULFK�RQH�DQRWKHU�DQG�FRRSHUDWH�WR�KHDO�

%XW�WR�XQGHUVWDQG�WKH�SRWHQWLDO�RI�WKLV�UHODWLRQVKLS�EHWZHHQ�VFLHQWLD�

7UDGLWLRQ�� ��SULQFLSOH�RI�8QLW\��DQG� �DQG�WKH�FULWLFDO�

UHVLVWDQFH�WR�VXFK�DQ�DSSURDFK�IURP�WKH�VLGH�RI�UHOLJLRQ�DQG�IURP�VFLHQFH��

7KH�SDSHU�ZLOO�FRQFOXGH�E\�FRQVLGHULQJ�WKH�DWWHPSWV�DW�FRPELQLQJ�WKLV�

7DZKLGLF�SULQFLSOH�ZLWK�WKH�67(0�HGXFDWLRQ�V\VWHP�

1DVU��ZH�QHHG�WR�VLQJOH�RXW�µ,EQ�µ$UDEL� 7KH�LPSRUWDQFH�RI�,EQ�µ$UDEL�

WKH�HVRWHULF�� ��GLPHQVLRQ�RI�,VODP�HPSKDVL]LQJ�WKH�FRQFHSW�RI�WKH�

WUDQVFHQGHQW�XQLW\�RI�%HLQJ�� �DQG�WKH�8QLYHUVDO�0DQ�

� ��

7KLV� UHFRJQLWLRQ� RI� WKH� WUDQVFHQGHQW� XQLW\� DOVR� QHHGV� WR� EH�

3DWK��1DVU�H[SODLQV�WKDW�WKLV�NQRZOHGJH�� ��LV�LQ�WKH�IRUP�RI�YLVLRQ�

RI� UHDOLW\��7KH� ODQJXDJH� LQ�KLV�ZULWLQJV� WKXV� LV� LQ� WKH� IRUP�RI�V\PERO�

ZLWK�LWV�KLGGHQ�PHDQLQJ�WKDW�PHDQV�HYHU\�H[WHULRU�� ��PXVW�KDYH�DQ�

LQWHULRU�� ���7KLV�LV�D�SURFHVV�RI� �RU�RI�VSLULWXDO�KHUPHQHXWLFV��

7KH�FRQFHSW�RI�WKH�WUDQVFHQGHQW�XQLW\�RI�%HLQJ��

WR�WKH�8QLYHUVH�EXW�WKH�8QLYHUVH�LV�QRW�FRPSOHWHO\�VHSDUDWHG�IURP�+LP��

7KH�ZRUOG�DQG�WKH�WKLQJV�LQ�LW�DUH�QRW�*RG�EXW�WKHLU�UHDOLW\�EHORQJV�WR�*RG��
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�

WRZDUGV�PHWDSK\VLFV�DQG�QDWXUDO�VFLHQFHV�

HVSHFLDOO\� )ULWKMRI� 6FKXRQ� ����������� ,Q� RUGHU� WR� XQGHUVWDQG� WKH�

WKH�7UDQVFHQGHQW�8QLW\�RI�5HOLJLRQV���7KH�FHQWUDO�WKHPH�PHDQV�WKDW�DOO�

WUDGLWLRQDO�UHOLJLRQV�DUH�H[SUHVVLRQV�RI�RQH�DEVROXWH�5HDOLW\��%H\RQG�WKH�

GLYHUVLW\�DQG�PXOWLSOLFLW\�RI�UHOLJLRQV��WKHUH�LV�D�WUDQVFHQGHQW�XQLW\�ZKLFK�

LV�RQH�HWHUQDO�DQG�XQFKDQJLQJ�RU�SHUHQQLDO�7UXWK�ZKLFK�PD\�EH�IRXQG�DW�

WKH�KHDUW�RI�DOO�UHOLJLRQV���7KLV�LV�VKRZQ�LQ�WKH�GLDJUDP�EHORZ���

H[RWHULF�LQ�WKH� �
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7KH�IXQGDPHQWDO�GLVWLQFWLRQ�LV�QRW�EHWZHHQ�UHOLJLRQV��LW�LV�

JUHDW� KLVWRULFDO�PDQLIHVWDWLRQV� YHUWLFDOO\��+LQGXV� IURP�
%XGGKLVWV�IURP�&KULVWLDQV�IURP�0XVOLPV��DQG�VR�RQ��7KH�
GLYLGLQJ� OLQH� LV� KRUL]RQWDO� DQG�RFFXUV� EXW� RQFH�� FXWWLQJ�
DFURVV�WKH�KLVWRULFDO�UHOLJLRQV��$ERYH�WKH�OLQH�OLHV�HVRWHULVP��
EHORZ�LW�H[RWHULVP����)RU�6FKXRQ�H[LVWHQFH�LV�JUDGHG�DQG�
ZLWK�LW�FRJQLWLRQ�DV�ZHOO��0HWDSK\VLFDOO\��LQ�*RG�DW�WKH�DSH[��
UHOLJLRQV��RU�UDWKHU�WKH�UHYHDOHG�UHOLJLRQV��D�GLVWLQFWLRQ�WR�

HSLVWHPRORJLFDO�FRQFRPLWDQW�RI�WKLV�PHWDSK\VLFDO�IDFW�LV�
WKDW� UHOLJLRXV� GLVFHUQPHQW� WRR�� XQLWHV� DW� LWV� DSH[�ZKLOH�
GLYLGLQJ�EHORZ�LW��

1DVU�H[SODLQV�IXUWKHU�WKDW��

5HOLJLRQ�SRVVHVVHV�DW�RQFH�DQ�H[WHUQDO��RXWZDUG��RU�H[RWHULF�
GLPHQVLRQ�FRQFHUQHG�ZLWK�WKH�H[WHUQDO�DQG�IRUPDO�DVSHFW�
RI� KXPDQ� OLIH�� EXW�� EHFDXVH� LW� LV� UHOLJLRQ�� LW� LV� LQ� LWVHOI�

LQ�LWV�WUXWKV�WR�OHDG�D�IXOO\�KXPDQ�OLIH�DQG�WR�JDLQ�VDOYDWLRQ��
5HOLJLRQ� DOVR� SRVVHVVHV� DQ� LQQHU� RU� HVRWHULF� GLPHQVLRQ�
FRQFHUQHG�ZLWK�WKH�IRUPOHVV�DQG�HVVHQWLDO�ZLWK�PHDQV�WR�
HQDEOH�PDQ�WR�UHDFK�WKH�6XSHUQDO�(VVHQFH�KHUH�DQG�QRZ��
0RUHRYHU��ZLWKLQ�WKH�FRQWH[W�RI�WKLV�PRVW�JHQHUDO�GLYLVLRQ��
WKHUH�DUH� IXUWKHU� OHYHOV�ZLWKLQ�ERWK� WKH�H[RWHULF�DQG� WKH�
HVRWHULF��VR�WKDW�DOWRJHWKHU�WKHUH�H[LVWV�ZLWKLQ�HYHU\�LQWHJUDO�
UHOLJLRQ�D�KLHUDUFK\�RI�OHYHOV�IURP�WKH�PRVW�RXWZDUG�WR�WKH�
PRVW�LQZDUG��ZKLFK�LV�WKH�6XSUHPH�&HQWHU��

ODWHU�GUHZ�IURP�ERWK�WKH�,VODPLF�DQG�SHUHQQLDO�GRFWULQHV�WR�IRUPXODWH�KLV�

RZQ�FRQFHSW�RI� ���
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1DVU¶V�&ULWLTXHV�RQ�0RGHUQ�6FLHQFH�

DV�7KH�&DXVH�RI�(QYLURQPHQWDO�&ULVLV

5HQp�*XpQRQ�DQG�)ULWMRI�6FKXRQ�RI�SHUHQQLDO�SKLORVRSK\�ZHUH�D�

DQG�D�ORVV�RI�WKH�DSSUHFLDWLRQ�RI�WKH�VDFUHG�IRU�WKH�GHVWUXFWLYH�ZD\�ZH�

UHJDUG�QDWXUH��)RU�1DVU�WRR��D�GLVWRUWHG�LQVWUXPHQWDO�DSSURDFK�WR�PRGHUQ�

VFLHQFH�OHDGV�WR�JOREDO�FDODPLW\�DQG�WKH�GDQJHU�RI�QXFOHDU�ZDUIDUH�

,Q� ��1DVU�VWDWHG�WKDW��

RI� RYHU�SRSXODWLRQ�� WKH� ODFN� RI� EUHDWKLQJ� VSDFH�� WKH�
FRQJHVWLRQ�RI�FLW\�OLIH��WKH�H[KDXVWLRQ�RI�QDWXUDO�UHVRXUFHV�
RI�DOO�NLQGV��WKH�GHVWUXFWLRQ�RI�QDWXUDO�EHDXW\��WKH�PDUULQJ�
RI�WKH�OLYLQJ�HQYLURQPHQW�E\�PHDQV�RI�WKH�PDFKLQH�DQG�
LWV�SURGXFWV��WKH�DEQRUPDO�ULVH�LQ�PHQWDO�LOOQHVVHV«�0DQ�
ZDQWV�WR�GRPLQDWH�QRW�RQO\�IRU�HFRQRPLF�PRWLYHV�EXW�DOVR�

VSLULWXDO�UHODWLRQ�YLV�j�YLV�QDWXUH�´�

V\QWKHVLV�RI�:HVWHUQ�DQG�(DVWHUQ�WUDGLWLRQV�VSDQQLQJ�WKH�VFLHQFHV��WKH�

DUWV��DQG�PHWDSK\VLFV��1DVU�DWWHPSWV�WR�UHFRYHU�WKLV�V\QWKHVLV�LQ�KLV�ERRN�

³ ���������1DVU�LV�

QRW�RSSRVHG�WR�VFLHQFH�LWVHOI�EXW�WR�LWV�SKLORVRSKLFDO�FODLPV�WKDW�GULYH�LW�WR�

VFLHQFH�VLQFH�WKH���WK�FHQWXU\�KDV�EHHQ�DQ�DGYDQFHG�\HW�EDUEDULF�VRFLHW\���

0RGHUQ�VFLHQFH�GHSDUWHG�IURP�PHWDSK\VLFV�DQG�SKLORVRSK\��DQG�FODLPHG�

LWVHOI�DV�WKH�VROH�VWDQGDUG�DQG�PHDVXUH�RI�UHDOLW\��7UDGLWLRQDO�NQRZOHGJH�

DQG�SULPRUGLDO�UHOLJLRQV�EHFDPH�UHJDUGHG�DV�VXSHUVWLWLRXV��RXWGDWHG�DQG�

XQUHOLDEOH��7KHUH�ZDV�D�VKLIW�IURP�DQ�DSSUHFLDWLRQ�RI�WKH�VDFUHG�QRWLRQ�RI�

)RU�1DVU��WKLV�FULVLV�RI�PRGHUQ�VFLHQFH�KDV�OHDG�WR�JOREDO�FDODPLW\�DQG�

WKH�SRVVLEOLW\�RI�QXFOHDU�ZDUIDUH��+LV�DWWDFN�RQ�PRGHUQ�VFLHQFHV�IRFXVHV�
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RQ�LW�FODLP�WR�WKH�VROH�PHDVXUH�RI�UHDOLW\���

H[FOXGLQJ�WKH�'LYLQH��VHFRQG��WKH�PHFKDQL]DWLRQ�RI�WKH�ZRUOG��WKLUG��WKH�

HPSKDVLV�RQ�UDWLRQDOLVP�DQG�HPSLULFLVP��IRXUWK��WKH�LPSDFW�RI�&DUWHVLDQ�

GXDOLVP�LQ�WKH�VHSDUDWLRQ�EHWZHHQ�VXEMHFW�DQG�REMHFW��DQG�ODVWO\��PRGHUQ�

VFLHQFH�DV�D�VRXUFH�RI�SRZHU�DQG�GRPLQDWLRQ��

,Q� 1DVU�

GHVFULEHG�WKDW�

«�ZLWK� WKH�JUDGXDO� LQFUHDVH� LQ�GHFDGHQFH�RI� WKH�*UHHN�
2O\PSLDQ� UHOLJLRQ��PRUH� DQG�PRUH� WKH� VXEVWDQFH� RI�

DQG�FRVPRORJ\�DQG�SK\VLFV�WHQGHG�WRZDUG�QDWXUDOLVP�DQG�
HPSLULFLVP��7KHQ�ZLWK�WKH�ELUWK�RI�$ULVWRWOH��SKLORVRSK\�
DV�XQGHUVWRRG�LQ�WKH�:HVW�EHJDQ�DQG�DV�XQGHUVWRRG�LQ�WKH�
(DVW�WHUPLQDWHG��

.DOLQ�IXUWKHU�FRQFOXGHG�WKDW�

D�QHZ�ZD\�RI�ORRNLQJ�DW�WKH�ZRUOG�LQ�WKH�GHHSHVW�VHQVH�RI�
WKH�WHUP��1DWXUH�ZDV�QR�ORQJHU�FRQVLGHUHG�DV�D�EHLQJ�RI�

RQ�HDUWK��«��7KH�KLVWRULF�EUHDNDZD\�IURP�WKH�UHOLJLRXV�YLHZ�
RI�WKH�XQLYHUVH�PDUNV�WKH�LQFXEDWLRQ�RI�PRGHUQ�VHFXODULVP�
WKDW�FODLPV�WR�DFFRXQW�IRU�DOO�WKH�GLPHQVLRQV�RI�QDWXUH�E\�
UHGXFLQJ�LW�WR�SXUH�TXDQWLW\�DQG�D�VRXOOHVV�PDFKLQH��)RU�
1DVU��WKLV�VHFXODU�YLHZ�RI�WKH�XQLYHUVH�XQGHUOLHV�WKH�PRVW�
HVVHQWLDO�FKDUDFWHULVWLFV�RI�PRGHUQ�VFLHQFH���
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1DVU¶V�(VVHQWLDO�&RQFHSWV�RI�7UDGLWLRQ�� �DQG�

HQYLURQPHQWDO�FULVLV��1DVU�SUHVHQWV�KLV�VROXWLRQV�DW�WKH�PHWDSK\VLFDO�OHYHO�

VWDUWLQJ�IURP�XQGHUVWDQGLQJ�WKH�7UDGLWLRQ� �DQG� ��

WUDGLWLRQ�� �%RWK� GHIHQGHG� WKH� VSLULWXDOLW\� RI� WKH� WUDGLWLRQ�� � )ROORZLQJ�

WKH�YLHZ�RI�SHUHQQLDO�SKLORVRSK\��1DVU�VKRZV�WKDW�DOO�WUDGLWLRQV�DUH�WKH�

PDQLIHVWDWLRQV�RI�WKH�3ULPRUGLDO�7UDGLWLRQ�LQ�WKH�ZRUOG�WKH�VDPH�DV�DOO�

UHOLJLRQV�DUH�UHODWHG�WR�WKH�/RJRV�RU�WKH�:RUG�ZKLFK�ZDV�WKH�EHJLQQLQJ�

DQG�LV�WKH�DVSHFW�RI�WKH�8QLYHUVDO�/RJRV��1DVU�VD\V�WKDW�

7KH�VFKRRO�RI�WKH� �VSHDNV�RI�WUDGLWLRQ�
DQG�WUDGLWLRQV��,W�EHOLHYHV�WKDW�WKHUH�LV�D�3ULPRUGLDO�7UDGLWLRQ�

VSLULWXDO�DQG�LQWHOOHFWXDO�KHULWDJH�UHFHLYHG�WKURXJK�GLUHFW�
UHYHODWLRQ�ZKHQ�+HDYHQ� DQG� HDUWK�ZHUH� VWLOO� ³XQLWHG�´�

EXW� WKH� ODWHU� WUDGLWLRQV� DUH� QRW� VLPSO\� LWV� KLVWRULFDO� DQG�
KRUL]RQWDO� FRQWLQXDWLRQ��(DFK� WUDGLWLRQ� LV�PDUNHG� E\� D�
IUHVK� YHUWLFDO� GHVFHQW� IURP� WKH�2ULJLQ«�� �%XW� EHFDXVH�
WKH�2ULJLQ�LV�2QH�DQG�DOVR�EHFDXVH�RI�WKH�SURIRXQG�XQLW\�
RI�WKH�KXPDQ�UHFLSLHQW��GHVSLWH�LPSRUWDQW�H[LVWLQJ�UDFLDO��

WKH�3ULPRUGLDO�7UDGLWLRQ�DQG�WUDGLWLRQV�GRHV�QRW�GHVWUR\�WKH�
SHUHQQLW\�DQG�XQLYHUVDOLW\�RI�WKH�SKLORVRSKLD�SHUHQQLV«���

1DVU�FODLPV�WKDW�LQ�WKLV�3ULPRGLDO�7UDGLWLRQ��WKH�VDFUHG�LV�DEOH�WR�

VKLQH�WKURXJK�HDFK�PLQRU�WUDGLWLRQ��DQG�GHWHUPLQH�ZKDW�LV�UHDO�RU�XQUHDO��

$�VDFUHG�REMHFW�UHSUHVHQWV�WKH�(WHUQDO�LQ�WKH�SK\VLFDO�UHDOLW\��7KH�6DFUHG�

RU�WKH�(WHUQDO�LV�WKH�VRXUFH�RI�HDFK�WUDGLWLRQ�DQG�ZKDW�LV�WUDGLWLRQDO�LV�

LQVHSDUDEOH�IURP�WKH�VDFUHG���1DVU�VKRZV�XV�WKDW�LQ�,VODPLF�WUDGLWLRQ��WKH�

6DFUHG�LV�WKH�FHQWHU�RI�DOO�NQRZOHGJH�DV�ZHOO�DV�DOO�FUHDWLRQ��
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$FFRUGLQJ� WR�0XUDWD�	�&KLWWLFN� �������� WKH� URRWV� � �� RI� WKH�

,VODPLF� NQRZOHGJH� DUH� SUHVFULEHG� E\� WKH� WKUHH� SULQFLSOHV� DV� ��

SURSKHF\�� ��DQG�HVFKDWRORJ\�RU�WKH�5HWXUQ�� ���7KH�ZRUG�

�LV�GHULYHG�IURP�WKH�VDPH�URRW�DV�WKH�ZRUG�

7DZKLG�LV�FRQFHUQHG�SULPDULO\�ZLWK�*RG��WKH�DQJHOV�DQG�WKH�PHDVXULQJ�

RXW��,W�LV�H[SODLQHG�WKDW�

*RG� LV� WKH� IRXQGDWLRQ� DQG� EHJLQQLQJ� RI� HYHU\WKLQJ�
,VODPLF��7KH�DQJHOV�DUH�WKH�FUHDWXUHV�QHDUHVW�WR�*RG�LQ�WKH�

LQWHUUHODWLRQVKLS�ZLWK�KXPDQ�EHLQJV��7KH�µPHDVXULQJ�RXW��

FUHDWLRQ��7R�HDFK�WKLQJ��*RG�PHDVXUHV�RXW�D�FHUWDLQ�OLPLWHG�
DPRXQW�RI�JRRG�DQG�QHJDWLYH�FRQVHTXHQFH�RI�H[DFWO\�WKH�
VDPH�DFW��D�FHUWDLQ�DPRXQW�RI�HYLO��8QOLPLWHG�JRRG�EHORQJV�
WR�*RG�DORQH��DQG�OLPLWHG�JRRG�LV�LQVHSDUDEOH�IURP�D�WRXFK�
RI�HYLO���

,Q�,VODPLF�SKLORVRSK\��WKH�SULQFLSOH�RI�8QLW\�� GHVFULEHV�WKH�

UHODWLRQVKLS�RI�WKH�6DFUHG�DQG�FUHDWLRQ��LW�PDQLIHVWV�WKH�LQWHUUHODWLRQVKLS�

RI�DOO�WKLQJV�DQG�WKH�$EVROXWH���,W�H[SODLQV�WKDW�WKHUH�LV�QR�GLYLQLW\�EXW�

*RG�� ���7KLV�SULQFLSOH�PHDQV�ERWK�XQLW\�DQG�LQWHJUDWLRQ��

,W�DOVR�LPSOLHV�WKH�DFW�DQG�SURFHVV�RI�LQWHJUDWLRQ��RI�EULQJLQJ�LQWR�XQLW\��

7KXV�WKH�WHUP� KDV�VHYHUDO�OHYHOV�RI�PHDQLQJ�LQ�$UDELF���$FFRUGLQJ�

WR�1DVU��LQ�WKH�,VODPLF�SHUVSHFWLYH��LQWHJUDWLRQ�PHDQV�WR�DFKLHYH� ��

WR�EHFRPH�DGRUQHG�ZLWK�D�TXDOLW\�ZKLFK�EHORQJV�WR�*RG��7KXV�PDQ�FDQ�

QHYHU�DFKLHYH�FRPSOHWH�XQLW\�XQOHVV�ZH�UHDOL]H�WKDW�XOWLPDWHO\�ZH�DUH�

QRWKLQJ�DQG�*RG�LV�HYHU\WKLQJ��,W� LV�WKURXJK� RU�WKH�DZDUHQHVV�RI�

VXSUHPH�XQLW\��+HUH�WKH�,VODPLF�DSSURDFK�WR�HQYLURQPHQW�FRQVLGHUV�WKDW�

DOO� FUHDWLRQ�DQG�DOO�NQRZOHGJH� LV� LQWHJUDWHG�E\� WKH�SULQFLSOH�RI�XQLW\��

$V�ORQJ�DV�SHRSOH�REVHUYH�WKH�ZD\�RI�XQLW\��WKLV�ZLOO�EULQJ�SHDFH�DQG�

KDUPRQ\�WR�WKH�ZRUOG��
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6R�WKURXJK�WKH�FRQFHSW�RI� ��ZH�FDQ�XQGHUVWDQG�WKH�QDWXUH�

RI�PDQ��7KH�,VODPLF�FRQFHSWLRQ�RI�PDQ�LV�VXPPDUL]HG�LQ�WKH�GRFWULQH�

RI� ��WKH�XQLYHUVDO�RU�SHUIHFW�PDQ��1DVU�GHVFULEHV�WKDW�

WKLV�LV�PDQLIHVWHG�LQ�WKH�VHFRQG�SDUW�RI�

��0XKDPPDG�LV�WKH�0HVVHQJHU�RI�*RG���7KH�

8QLYHUVDO�0DQ�ZKLFK�UHIHUV�WR�0XKDPPDG�LV�WKH�DUFKHW\SH�RI�ERWK�WKH�

VSLULWXDO�PDQ�RXWZDUGO\�GRPLQDWHG�E\�QDWXUH�EXW�LQZDUGO\�UXOH�RYHU�WKLQJV�

)URP� WKH� SXUH� VWDU�EULJKW� VRXOV� UHSOHQLVKPHQW� LV� HYHU�
FRPLQJ� WR� WKH� VWDUV� RI� KHDYHQ��2XWZDUGO\�ZH� UXOHG� E\�
WKHVH�VWDUV��EXW�RXU�LQZDUG�QDWXUH�KDV�EHFRPH�WKH�UXOHU�RI�
WKH�VNLHV�7KHUHIRUH��ZKLOH�LQ�IRUP�WKRX�DUW�WKH�PLFURFRVP��
LQ�UHDOLW\�WKRX�DUW�WKH�PDFURFRVP��([WHUQDOO\��WKH�EUDQFK�
LV�WKH�RULJLQ�RI�WKH�IUXLW��LQWULQVLFDOO\�WKH�EUDQFK�FDPH�LQWR�
H[LVWHQFH�IRU�WKH�VDNH�RI�WKH�IUXLW���

1DVU�IXUWKHU�HODERUDWHV�WKDW�WKLV�FRVPLF�GLPHQVLRQ�RI�PDQ�WKRXJK�

KLV�SULPRUGLDO�QDWXUH�� ��EHVWRZHG�ZLWK�WKH�VDFUHG�IXQFWLRQ�DV�WKH�

�RI�*RG�RQ�HDUWK��

)XUWKHUPRUH��E\�YLUWXH�RI�EHLQJ�WKH�NKDOLIDK�RI�*RG�RQ�HDUWK�
DQG�RFFXS\LQJ�WKH�FHQWUDO�SRVLWLRQ�KH�GRHV�KROG��PDQ�LV�WKH�
FKDQQHO�RI�JUDFH�IRU�QDWXUH��7KH�VSLULWXDO�PDQ�LV�WKH�PHDQV�
ZKHUHE\�QDWXUH�EUHDWKHV�RI�WKH�VSLULWXDO�OLIH�DQG�LV�SUHYHQWHG�

:HVWHUQ�+HUPHWLFDO�DQG�DOFKHPLFDO�ZULWHUV�OLNH�)ODPHO�DQG�
-DNRE�%RHKPH��:HUH�PDQ�WR�FHDVH�FRPSOHWHO\�IROORZ�WKH�
VSLULWXDO�OLIH�DQG�ORVH�KLV�FRQWDFW�ZLWK�WKH�VSLULWXDO�ZRUOG��
KH�ZRXOG�DOVR�FHDVH�WR�EH�VRXUFH�RI�OLJKW�IRU�QDWXUH�DQG�

QDWXUH��7KH�UHODWLRQ�EHWZHHQ�PRGHUQ�LQGXVWULDO�VRFLHWLHV�
DQG�YLUJLQ�QDWXUH�VKRXOG�SURYLGH�DQ�RFFDVLRQ�WR�SDXVH�DQG�
PHGLWDWH�RQ�WKLV�UHODWLRQVKLS���
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PDQ�ZKR�0XVOLPV�PXVW�WXUQ�WR�DV�D�PRGHO���7KHUH�DUH�VHYHUDO�HVVHQWLDO�

FRQFHSWV�ZLWKLQ�

IXQFWLRQ�RQ�HDUWK��1DVU�HPSKDVL]HV�WKH�FULVLV�WKDW�UHVXOWV�ZKHQ�PRGHUQ�

PDQ�IDLOV�WR�IROORZ�WKLV�IXQFWLRQ�RU�UHEHOV�DJDLQVW�LW��7KLV�IDLOXUH�LV�GXH�WR�

WKH�VHSDUDWLRQ�RI�UHDVRQ�IURP�WKH�VSLULWXDOLW\���+RZHYHU��WKH�,VODPLF�YLHZ�

GLPHQVLRQ��.QRZOHGJH�DQG�UHOLJLRQ�FDQ�ZRUN�KDQG�LQ�KDQG�WR�OLEHUDWH�

PDQ�IURP�LJQRUDQFH�DQG�UHDFK�SHDFH�DQG�KDUPRQ\�

,I�PRGHUQ�PDQ�KDV�EHHQ�DEOH�WR�GRPLQDWH�EXW�DW�WKH�VDPH�
WLPH� GHVWUR\� QDWXUH� DQG� KLPVHOI�PRUH� WKDQ�PHQ� RI� DOO�
FLYLOL]DWLRQV��LW�LV�SUHFLVHO\�EHFDXVH�ZLWK�KLP�PRUH�WKDQ�HYHU�
EHIRUH�UHDVRQ�KDV�EHHQ�PDGH�LQGHSHQGHQW�RI�LWV�SULQFLSOH��
,Q�VXFK�D�FRQGLWLRQ�UHDVRQ�EHFRPHV�OLNH�DQ�DFLG�EXUQLQJ�
WKURXJK�WKH�WLVVXHV�RI�WKH�FRVPRV�DQG�DW�WKH�VDPH�WLPH�LV�
SRZHUOHVV�EHIRUH�WKH�LQIUD�KXPDQ�DQG�LUUDWLRQDO�IRUFHV�WKDW�
UHYROW�DJDLQVW�LW�IURP�EHORZ��LQ�WKH�VDPH�ZD\�WKDW�LW�KDV�
UHEHOOHG�DJDLQVW�WKH�LQWHOOHFW�DERYH�LW��7KH�UHODWLRQ�EHWZHHQ�
UDWLRQDOLVP�DQG�WKH�VSLULWXDO�DQG�LQWHOOHFWXDO�KHULWDJH�DJDLQVW�
ZKLFK�LW�UHEHOOHG�RQ�WKH�RQH�KDQG��DQG�WKH�LUUDWLRQDOLVP�RI�
PRGHUQ�WLPHV�RQ�WKH�RWKHU��LV�YHU\�VLPLODU�DQG�LQ�IDFW�QHDUO\�
WKH�VDPH�WKLQJ�DV�WKH�KXPDQLVP�ZKLFK�UHEHOOHG�DJDLQVW�WKH�
WKHRPRUSKLF�FRQFHSW�RI�PDQ�RQO\�WR�HQG�LQ�EHLQJ�WKUHDWHQHG�
E\�WKH�LQIUDKXPDQ�IRUFHV�LW�KDV�LWVHOI�OLEHUDWHG���

³PLGGOH�SHRSOH´�EHWZHHQ�WKH�2ULHQWDO�WUDGLWLRQV�DQG�:HVWHUQ�&KULVWLDQLW\��

,VODPLF�WHDFKLQJV�EHOLHYH�LQ�D�KLHUDUFK\�RI�NQRZOHGJH�FRYHULQJ�MXULGLFDO��

VRFLDO��WKHRORJLFDO��JQRVWLF��DQG�PHWDSK\VLFDO�VFLHQFHV�GHULYHG�IURP�WKH�

4XUDQ��6R�ZLWKLQ�,VODPLF�FLYLOL]DWLRQ��WKH�GHYHORSPHQW�RI�SKLORVRSKLFDO��

QDWXUDO�DQG�PDWKHPDWLFDO�VFLHQFHV�DUH�LQWHUZRYHQ�ZLWK�WKH�SHUVSHFWLYHV�
��
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6FLHQWLD�6DFUD

6FLHQWLD�VDFUD�LV�WKH�VDFUHG�NQRZOHGJH�DW�WKH�KHDUW�RI�HYHU\�UHOLJLRQ��

´�

1DVU�H[SODLQV�WKDW��

6FLHQWLD� VDFUD� LV� QRW� WKH� IUXLW� RI� KXPDQ� LQWHOOLJHQFH�
VSHFXODWLQJ� XSRQ� RU� UHDVRQLQJ� DERXW� WKH� FRQWHQW� RI� DQ�
LQVSLUDWLRQ�RU�D�VSLULWXDO�H[SHULHQFH�WKDW�LWVHOI�LV�QRW�RI�DQ�
LQWHOOHFWXDO� FKDUDFWHU��5DWKHU��ZKDW� LV� UHFHLYHG� WKURXJK�
LQVSLUDWLRQ� LV� LWVHOI�RI�DQ� LQWHOOHFWXDO�QDWXUH�� LW� LV� VDFUHG�
NQRZOHGJH��7KH�KXPDQ�LQWHOOLJHQFH�ZKLFK�SHUFHLYHV�WKLV�
PHVVDJH�DQG�UHFHLYHV�WKLV�WUXWK�GRHV�QRW�LPSRVH�XSRQ�LW�
WKH�LQWHOOHFWXDO�QDWXUH�RU�FRQWHQW�RI�D�VSLULWXDO�H[SHULHQFH�
RI�D�VDSLHQWLDO�FKDUDFWHU���7KH�NQRZOHGJH�FRQWDLQHG�LQ�VXFK�
DQ�H[SHULHQFH�LVVXHV�IURP�WKH�VRXUFH�RI�WKLV�H[SHULHQFH��
ZKLFK�LV�WKH�,QWHOOHFW��WKH�VRXUFH�RI�DOO�VDSLHQFH�DQG�WKH�
EHVWRZHU�RI�DOO�SULQFLSLDO�NQRZOHGJH��WKH�,QWHOOHFW�ZKLFK�

WKH�SRWHQWLDO�LQWHOOHFW���

7KLV� VLQJOH� 6RXUFH� RI� DOO� NQRZOHGJH� XQGHUOLHV� DOO� WUDGLWLRQV��

7KURXJK� WKH�PDQLIHVWDWLRQ� RI� WKH� VDFUHG� NQRZOHGJH�� LW� KHOSV� XV� WR�

XQGHUVWDQG� WKH� RQWRORJ\� DQG�PHWDSK\VLFDO� H[SODQDWLRQV� DERXW� UHDOLW\�

LQ� WKH� YDULRXV� WUDGLWLRQV�� �2QH� LPSRUWDQW� FRQFHSW� LQ� ,VODPLF� WUDGLWLRQ�

LV� �$�'RFWULQH�RI�7UDQVFHQGHQW�8QLW\���7KLV�FRQFHSW�

$EVROXWH��7KXV�WKURXJK�WKH�VDFUHG�NQRZOHGJH��PDQ�FDQ�XQGHUVWDQG�WKH�

7UXWK��1DVU�H[SODLQV�WKDW�

0DQ� OLYHV� LQ� WKH�ZRUOG� RI�PXOWLSOLFLW\�� KLV� LPPHGLDWH�
H[SHULHQFH� LV� RI� REMHFWV� DQG� IRUPV�� RI� H[LVWHQWV��<HW� KH�
\HDUQV�IRU�XQLW\��IRU�WKH�XQLW\��IRU�WKH�5HDOLW\�ZKLFK�VWDQGV�
EH\RQG�DQG�EHKLQG�WKLV�YHLO�RI�WKH�PDQLIROG��2QH�PLJKW�VD\�
WKDW� ��TXLGGLW\��RI�PDQ�LV�VXFK�WKDW�KH�\HDUQV�IRU�
WKH�H[SHULHQFH�RI� ��H[LVWHQFH���,W�LV�WKH�QDWXUH�RI�PDQ��
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DQG�LQ�WKLV�UHDOP�RI�WHUUHVWULDO�H[LVWHQFH�RI�PDQ�DORQH��WR�
VHHN�WR�WUDQVFHQG�KLPVHOI�DQG�WR�JR�EH\RQG�ZKDW�KH�³LV´�LQ�

KLV�DFWV��KLV�ZD\�RI�OLYLQJ�KLV�OLIH��KLV�LQQHU�GLVFLSOLQH��KLV�
DWWDLQPHQW�RI�NQRZOHGJH��DQG�KLV�OLYLQJ�DFFRUGLQJ�WR�WKH�

SHUIHFW�KLPVHOI�LQ�VXFK�D�PDQQHU�WKDW�WKH�DFW�RI� �LQ�

DQG�H[SHULHQFHV�WKH�6XSUHPH�%HLQJ��EHFRPLQJ�FRPSOHWHO\�
GURZQHG�LQ�WKH�RFHDQ�RI�WKH�5HDOLW\�RI� ���

VKDULQJ�KLV�LQVLJKW�WKDW�WKH�SULPDU\�JRDO�RI�

,VODPLF�VFLHQFHV�IURP�PHGLFLQH�WR�JHRPHWU\�LV�WR�GLVFORVH�WKH�µXQLW\�DQG�

�'RFWULQH�RI�WKH�3ULPDF\�RI�([LVWHQFH��SUHVFULEHG�E\�0XOOD�6DGUD�DQG�

H[SRXQGHG�E\�1DVU�LQ�PDQ\�RI�KLV�ZULWLQJV�WKDW�WKH�%HLQJ�LV�WKH�VWDQGLQJ�

FRQGLWLRQ�RI�DOO�NQRZOHGJH��(YHU\�DFW�RI�NQRZLQJ��ZKHWKHU�EDVHG�RQ�WKH�

VHQVHV�RU�WKH�LQWHOOHFW��SUHVXPHV�D�ODUJHU�FRQWH[W�RI�LQWHOOLJLELOLW\�SURYLGHG�

E\�WKH�DOO�LQFOXVLYH�UHDOLW\�RI�%HLQJ���

DOO�WKDW�H[LVWV��7KH�HQYLURQPHQWDO�FULVLV�WKHQ�FDQQRW�EH�VROYHG�DW�D�PHUHO\�

HWKLFDO�OHYHO�EXW�RQO\�E\�D�GHHS�FKDQJH�RI�NQRZOHGJH��,Q�WKH�FRQWH[W�RI�

WKH� ��1DVU�VD\V�WKDW�

:KDW�LV�QHHGHG�LV�D�UHGLVFRYHU\�RI�QDWXUH�DV�VDFUHG�UHDOLW\�
DQG�WKH�UHELUWK�RI�PDQ�DV�WKH�JXDUGLDQ�RI�WKH�VDFUHG��ZKLFK�
LPSOLHV�WKH�GHDWK�RI�WKH�LPDJH�RI�PDQ�DQG�QDWXUH�WKDW�KDV�
JLYHQ�ELUWK�WR�PRGHUQLVP�DQG�LWV�VXEVHTXHQW�GHYHORSPHQWV���
,W�GRHV�QRW�PHDQ�WKH�³LQYHQWLRQ�RI�D�QHZ�PDQ´�DV�VRPH�
KDYH�FODLPHG��EXW�UDWKHU�WKH�UHVXUIDFLQJ�RI�WKH�WUXH�PDQ��WKH�

1RU�GRHV�LW�PHDQ�WKH�LQYHQWLRQ�RI�D�VDFUHG�YLHZ�RI�QDWXUH��
DV� LI�PDQ� FRXOG� HYHU� LQYHQW� WKH� VDFUHG�� EXW� UDWKHU� WKH�
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UHIRUPXODWLRQ�RI�WKH�WUDGLWLRQDO�FRVPRORJLHV�DQG�YLHZV�RI�
QDWXUH�KHOG�E\�YDULRXV�UHOLJLRQV�WKURXJKRXW�KLVWRU\��,W�PHDQV�
PRVW�RI�DOO�WDNLQJ�VHULRXVO\�WKH�UHOLJLRXV�XQGHUVWDQGLQJ�RI�
WKH�RUGHU�RI�QDWXUH�DV�NQRZOHGJH�FRUUHVSRQGLQJ�WR�D�YLWDO�
DVSHFW�RI�FRVPLF�UHDOLW\�DQG�QRW�RQO\�VXEMHFWLYH�FRQMHFWXUHV�
RU�KLVWRULFDO�FRQVWUXFWV���

��

&ULWLTXHV�RQ�1DVU¶V�&RQFHSW�

$OWKRXJK� WKH� FRQFHSW� RI� � UHIOHFWV� WKH� HVRWHULF�

,QWHJUDWLRQ�RI�6FLHQFH�DQG�5HOLJLRQ��%HWZHHQ�6DFUHG�6FLHQFH�DQG�:LOD\DW�

DO�)DTLK´ WKDW�WKLV�VFLHQWLD�VDFUD�QHHGV�WR�EH�FRPSOHPHQWHG�E\�

��ZKLFK�UHSUHVHQWV�WKH�VRFLDO�RUGHU�LQ�WKH�H[RWHULF�GLPHQVLRQ��

�PHDQV�SRZHU�RU�DXWKRULW\�DQG�

UDLVHV�WKH�TXHVWLRQV�³:KDW�NLQG�RI�VRFLDO�RUGHU�RI�,VODPLF�FLYLOL]DWLRQ�FDQ�

PDLQWDLQ� ��WKH�SULPRUGLDO�UHOLJLRQ��DQG�ZKR�KDV�WKH�ULJKW�WR�GHFLGH�

WKH�EHVW�V\VWHP�WR�HQVXUH�WKDW�LW�LV�QRW�GLVFRQQHFWHG�IURP�*RG�DV�LV�WKH�

FDVH�RI�:HVWHUQ�FLYLOL]DWLRQ�DQG�PRGHUQ�VFLHQFH"�:KR�LV�DXWKRUL]HG�WR�

WUDQVFHQGHQWDO�SKLORVRSKLFDO�DSSURDFK�DQG�SRLQWV�RXW�WKDW�WKHUH�LV�D�JDS�

WKHRU\��UHDVRQ��LQWHOOHFW��LV�GLYLGHG�LQWR�WKUHH�DVSHFWV�L�H��UHDVRQ��LQWHOOHFW��

�µ ��NQRZOHGJH�RI�UHOLJLRXV�WH[W��DQG�ODVWO\�WKH�LQWHOOHFW��µ ���LMWLKDG�LV�

DXWKRULWDWLYH�DQG�YDOLG�DV�QDUUDWLYH��7KH�ODVW�FDWHJRU\�UHIHUV�WR�WKH�VDFUHG�

EXW�KH�GRHV�QRW�FRQVLGHU�UHOLJLRXV�DXWKRULW\�LPSRUWDQW�IRU�HYDOXDWLQJ�WKH�
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RI�GLVWLQFWLRQ�EHWZHHQ� �DQG�

VFKRODUV���7KXV�WKH�VDFUHG�NQRZOHGJH�WKDW�VFLHQWLVW�KDV�IRXQG�IURP�KLV�

LQVLJKW�QHHGV�WR�EH�DSSURYHG�E\�WKH�DXWKRUL]HG�,VODPLF�VFKRODUV�LQ�RUGHU�

,Q� WKH�6KLLWH� WUDGLWLRQ�� � LV�D�NQRZOHGJH�
IUHH�IURP�HUURUV�DQG�H[FOXVLYHO\�RZQHG�E\�WKH�SURSKHWV�DQG�
WKH�KRO\�,PDP��,W�LV�RQO\�SRVVHVVHG�E\�FDOLSKV�PDQGDWHG�
E\�*RG��7KH� FRQWHQW� RI� VDQFWLW\� LQFOXGHV� DVSHFWV� RI�
VSHHFK��DFWLRQ�DQG�LQDFWLRQ��7KXV�WKH� LV�
D�EHQFKPDUN�IRU�WKH�VDQFWLW\�RI�WKH�3URSKHW�DQG�WKH�WZHOYH�
,PDPV��VR�WKDW�WKH�LQGLYLGXDO�UHFHLYHV�XOWLPDWH�VDQFWLW\�RQO\�

OHYHO� LW�FRPHV� IURP�DXWKRULW\�:DOL�)DTLK�SLRXV�DQG�IDLU�
�µDGO��ZKLFK�LV�VXEMHFW�WR�,VODPLF�ODZ�DQG�JRYHUQDQFH���

7KHUHIRUH�� WKH� LGHDO� RI� WKH� LQWHJUDWLRQ� RI� VFLHQFH� LV� HWKLFDOO\�

DV� D� FRPSDQLRQ� RI� �� LV� WKH� FULWHULRQ� RI� DQG� WKH�PHDVXUH�

RI� WKH�ZHOIDUH� RI� WKH� FRPPXQLW\��:LWK� MXVWLFH�� FDQ�

DFFRPPRGDWH� WKH� YDULRXV� JRDOV� FRQFHUQLQJ� VFLHQFH�� LQYROYLQJ� WKH�

5HVSRQVH�WR�0D¶UXI¶V�&ULWLTXH

WR�WUDGLWLRQDO�UHOLJLRXV�DXWKRULW\��

ZKLFK� HPSKDVL]HV� WKH� UHYLWDOL]DWLRQ�RI� WKH� VDFUHGQHVV� LQ� DOO� IRUPV�RI�

VFLHQFH�DQG�NQRZOHGJH�DV�LW�ZDV�GXULQJ�WKH�JROGHQ�DJH�RI�,VODP��%XW�LW�

LV�WKH�ZD\�KH�WULHV�WR�DFFRPSOLVK�WKLV�ZKLFK�LV�LPSRUWDQW��%\�FRPELQLQJ�

KLV�LQWHUHVWV�LQ�WUDGLWLRQ�� �DQG�VFLHQWLD�VDFUD��E\�FRPELQLQJ�SHUHQQLDO�

FRQFHSW�RI�WKH�WUDQVFHQGHQWDO��KH�LV�DEOH�WR�SURYLGH�D�IUDPHZRUN�WKDW�FDQ�
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HQFRPSDVV�ERWK�WKH�VHFXODU�ZRUOG�DQG�WKH�ZRUOG�RI�WKH�YDULRXV�UHOLJLRQV���

1DVU�LV�QRW�WU\LQJ�WR�GLFWDWH�WKH�UHOLJLRXV�DSSURDFK�RI�6KLLVP�EXW�KH�GLG�

WUDQVODWH�VHYHUDO�WH[WV�WR�SURPRWH�WKH�XQGHUVWDQGLQJ�RI�,VODP��7KHUHIRUH��

WKH� LVVXH� FRQFHUQLQJ� WKH� � RU� VFKRODUV�ZKR�KDYH� WKH� DXWKRULW\� WR�

SURWHFW�WKH�,VODPLF�VRFLDO�RUGHU�LV�QRW�GLVFXVVHG��7KH�TXHVWLRQ�LV�UHOHYDQW�

LQVRIDU�DV��KRZ�UHOLJLRXV�DXWKRULW\�FDQ�EH�IDLU�LQ�WKHLU�DWWLWXGHV�WRZDUGV�

LQQRYDWLYH�LGHDV�DQG�LQ�UHODWLRQ�WR�WKH�ODUJHU�ZRUOG"��+RZ�FDQ�UHOLJLRXV�

DXWKRULW\�OHDG�LWV�FRPPXQLW\�EDVHG�RQ�D�EDODQFHG�DSSURDFK�WR�VFLHQFH�

DQG�UHOLJLRQ"��7KLV�TXHVWLRQ�OHDGV�WR�WKH�QH[W�SDUW�RI�WKH�DSSOLFDWLRQ�RI�WKH�

FRQFHSW�RI�FRUH�SULQFLSOH�RI� �ZKLFK�LV�WKH�KHDUW�RI�

LQ�WKH�PRGHUQ�HGXFDWLRQ�

'XULQJ�WKH�,VODPLF�'HFODUDWLRQ�RQ�*OREDO�&OLPDWH�&KDQJH�LQ�������

PHGLD��DQG�DOO�WKH�SHRSOH�RI�WKH�ZRUOG�WR�EH�DWWHQWLYH�WR�WKLV�FKDOOHQJH��

%XW�WKH\�UHFRJQL]HG�WKDW�WKH�PRVW�LPSRUWDQW�JURXSV�DUH�WKH�HGXFDWRUV�DQG�

HGXFDWLRQDO�V\VWHP�ZKLFK�SOD\V�D�FUXFLDO�UROH�LQ�HFRQRPLF�GHYHORSPHQW�

LQ�WKH���VW�FHQWXU\��7KH�67(0�HGXFDWLRQ�KDV�EHFRPH�GRPLQDQW�LQ�RXU�

FRQWHPSRUDU\�VRFLHW\��6FLHQFH��7HFKQRORJ\��(QJLQHHULQJ�DQG�0DWKHPDWLFV�

67(0�HGXFDWLRQ�LV�EDVHG�RQ�SXUHO\�REMHFWLYH�NQRZOHGJH�DQG�LW�LV�VHFXODU�

EDVHG��,W�KDV�EHHQ�FULWLFL]HG�DV�D�RQH�VLGHG�VRXUFH�RI�NQRZOHGJH��QHJOHFWLQJ�

VXEMHFWLYH�NQRZOHGJH�DQG�SURGXFLQJ�SHRSOH�ZLWK�µ([FHOOHQFH�ZLWKRXW�D�

5DKLP�	�1RSLDK��������SUHVHQW�ZD\V�WR�EULQJ�VFLHQFH�NQRZOHGJH�DQG�

UHOLJLRQ� WRJHWKHU��$� VWXG\� SURMHFW� E\� WKH� ,QVWLWXWH� RI� ,VODP�+DGKDUL��

8QLYHUVLWL�.HEDQJVDDQ�0DOD\VLD��8.0��LPSOHPHQWV�VHYHUDO�SURJUDPV�
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LQ�67(0�HGXFDWLRQ�DQG�DOVR�,VODPLF�HGXFDWLRQ��7KHRUHWLFDOO\�WKHUH�DUH�

WZR�W\SHV�RI�LQWHJUDWLRQ��ERXQGHG�DQG�EOHQGHG��%RXQGHG�LQWHJUDWLRQ�LV�

DQG�UDFHV�DUH�ERXQGHG�WRJHWKHU�E\�D�V\VWHP���%OHQGHG�LQWHJUDWLRQ�UHIHUV�

WR�DQ�LQWHJUDWLRQ�LQWHQGHG�WR�IRUPLQJ�D�QHZ�HQWLW\�EDVHG�RQ�NQRZOHGJH��

KXPDQ�YDOXHV�DQG�FXOWXUH��+HUH��67(0�HGXFDWLRQ�LV�EOHQGHG�ZLWK�,VODPLF�

FXOWXUDO�DQG�PRUDO�YDOXHV��

7KH�FRQYHQWLRQDO�67(0�HGXFDWLRQ�FDQ�EH�VXPPDUL]HG�E\�WKH�

GLDJUDP�EHORZ�

&RQYHQWLRQDO�(SLVWHPRORJ\�RI�67(0�(GXFDWLRQ

7KH�DUWLFOH�GHVFULEHV�WKDW�LQ�WKH�FRQYHQWLRQDO�67(0�HGXFDWLRQ��

DVVXPSWLRQV��)LUVWO\��WKH�QDWXUDO�ZRUOG�KDV�D�FHUWDLQ�RUGHU�DQG�DUUDQJHPHQW��

VHFRQGO\��PDQ�KDV�WKH�UHDVRQLQJ�DELOLW\�WR�FRPSUHKHQG�QDWXUH�E\�FDUU\LQJ�
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DQG�VHWWLQJV��2WKPDQ�HW�DO���WKHQ�SURSRVHV�WKHLU�QHZ�SHUVSHFWLYH�EDVHG�

RQ�,VODPLF�WHDFKLQJ���,Q�WKH�4XUDQ��WKHUH�DUH�WKUHH�FDWHJRULHV�RI�YHUVHV�

UHYHDOLQJ�WKUHH�OHYHOV�RI�UHODWLRQVKLSV��0DQ���*RG�UHODWLRQVKLS��0DQ���0DQ�

UHODWLRQVKLS��DQG�0DQ���1DWXUH�UHODWLRQVKLS��7KH�0DQ���*RG�UHODWLRQVKLS�

FRQFHUQV� ,VODP�� LPDP�� VRODW�� DOPV�� DQG� IDVWLQJ��ZKLFK� DUH� SUHVFULEHG�

IRU�0XVOLPV�DV� WKH�SULQFLSOH� IRU� OLYLQJ�� �7KH�0DQ� ��0DQ� UHODWLRQVKLS�

UHIHUV� WR� WKH�VRFLDO�RUGHU�DQG�VHOI�LGHQWLW\� �PDQQHUV��HWKLFV��FKDUDFWHU��

HWF����7KH�0DQ���1DWXUH�UHODWLRQVKLS�LV�WKH�FRQQHFWLRQV�EHWZHHQ�QDWXUDO�

SKHQRPHQD� VXFK� DV� XQLYHUVH�� HDUWK��ZDWHU�� UDLQ�� DQLPDOV�ZKLFK� DUH�

QHHGHG�WR�XQGHUVWDQG�KRZ�WR�OLYH�KDUPRQLRXVO\�ZLWK�QDWXUH��7KXV�WKHVH�

���7KH�67(0�HGXFDWLRQ�DV�VWDWHG�

LQ�WKH�4XUDQ�VKRZV�PDQ�DV�D�IRFDO�SRLQW�LQ�PDQDJLQJ�QDWXUDO�UHVRXUFHV�

DQG�KXPDQ�FDSDFLWLHV��7R�*RG��PDQ�KDV�WZR�UHVSRQVLELOLWLHV��DV�D�VHUYDQW�

DQG�DV�D� �RI�$OODK���7KH�GLDJUDP�VKRZLQJ�WKH�UHODWLRQVKLS�RI�0DQ�

1DWXUH�DV�GHSLFWHG�LQ�,VODPLF�YLHZ�LV�VKRZQ�EHORZ�

(SLVWHPRORJ\�RI�67(0�(GXFDWLRQ�DV�VWDWHG�LQ�WKH�4XUDQ
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7KLV� UHVHDUFK� IXUWKHU� VKRZV� WKDW� LQ� RUGHU� WR� LPSOHPHQW� WKH�

PRGXOH�� VWXGHQWV�PXVW� XQGHUVWDQG� WKDW�67(0�HGXFDWLRQ� LV� D� SURFHVV�

IRU�XQGHUVWDQGLQJ�QDWXUH��7KLV�SURFHVV�LV�DQ�DFTXLUHG�NQRZOHGJH��7KHQ�

VWXGHQWV�ZLOO�OHDUQ�WKH�DVSHFWV�RI�67(0�LQ�FRQQHFWLRQ�ZLWK�WKH�

FRQFHSW�WR�KDYH�WKH�LQVLJKW�RI�WKH�UHODWLRQVKLS�EHWZHHQ�*RG��0DQ��DQG�

1DWXUH��7KLV�UHVHDUFK�FODLPV�WKDW�XQGHUVWDQGLQJ�DQG�LPSOHPHQWLQJ�67(0�

LQ�WKH�7DZKLGLF�(GXFDWLRQ�6\VWHP�FDQ�DYRLG�WKH�PRUDO�GHFDGHQFH�DQG�

RYHUH[SORLWDWLRQ�RI�QDWXUDO�UHVRXUFHV��

+HUH�LV�DQ�H[DPSOH�RI�LQWHJUDWLQJ�VHFXODU�HGXFDWLRQ�ZLWK�WKH�

,VODPLF� WUDGLWLRQ�ZKLFK� DWWHPSWV� WR� HQULFK� WKH� VSLULWXDOLW\� LQ� QRUPDO�

FODVVHV��7KLV�UHTXLUHV�D�FROODERUDWLRQ�RI�DOO�SDUWLHV�FRQFHUQHG�WR�FKDQQHO�

WR�XQGHUVWDQG�WKH�QHZ�67(0�7DZKLGLF�FRQFHSW�DQG�WKHQ�WR�FRQWLQXH�WR�

GHYHORS�WKHLU�DWWLWXGHV��/HDUQLQJ�LV�QRW�RQO\�LQ�WKH�FODVVURRP�EXW�DOVR�LQ�

7KH�VFKRRO�QHHGV�WR�LQWURGXFH�WKLV�FRQFHSW�LQWR�UHDOLW\�DQG�QRW�MXVW�UHVWULFW�

LW� WR� ERRN�OHDUQLQJ�ZKLFK�KDV� OLWWOH� LPSDFW� RQ�KXPDQ� WUDQVIRUPDWLRQ��

7KLV�VXJJHVW�WKDW�WKH�FROODERUDWLRQ�RI�D�FRPPXQLW\�WR�FUHDWH�D�7DZKLGLF�

HQYLURQPHQW� LV� QHFHVVDU\�� )XUWKHUPRUH�� WKH� FROODERUDWLRQ� RXWVLGH� WKH�

VFKRRO�LQYROYLQJ�WKH�ORFDO�FRPPXQLW\��IDPLO\��UHOLJLRXV�LQVWLWXWLRQV�DV�

ZHOO�DV�WKH�ORFDO�JRYHUQPHQW�DQG�WKH�SULYDWH�VHFWRUV�LV�WKH�FKDOOHQJH�WKDW�

QHHGV�WR�DGGUHVVHG��

&RQFOXVLRQ

7KURXJK� WKH� HDUOLHU� GLVFXVVLRQ��ZH� VHH� WKDW� WKH� SHUVSHFWLYH� RI�

6H\\HG�+RVVHLQ�1DVU�LV�D�FDOO�WR�UHWXUQ�WR�WKH�VDFUHGQHVV�RI�QDWXUH��1RW�

RQO\�WKURXJK�WKH�,VODPLF�WUDGLWLRQ�EXW�DOVR�LQ�WKH�WUDGLWLRQ�RI�WKH�SHUHQQLDO�

SKLORVRSKHUV��WRZDUGV�DOO�SHRSOH�ERWK�UHOLJLRXV�DQG�VHFXODU��7KH�FRQFHSW�RI�

VDFUHGQHVV�FDQ�EH�WKH�ZD\�IRU�KXPDQNLQG�WR�WUDQVIRUP�WKHLU�FRQVFLRXVQHVV�

WR�VXUYLYH�WKH�FXUUHQW�HQYLURQPHQWDO�FULVLV���$�WUDGLWLRQ�LV�OLNH�WKH�URRWV�

RI�D�WUHH��DOWKRXJK�WKLQJV�FKDQJH�WKH�URRWV�RI�WKH�ROG�WUHH�ZLOO�UHPDLQ��

1DWXUH�DOZD\V�KDV�KHU�ZD\�WR�UHJDLQ�KHU�VWUHQJWK�DQG�YLJRU�WR�VXUYLYH�

WKURXJK�WKH�DEXVLYH�SRZHU�RI�PRGHUQ�PDQ��
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)RU�PH��,�DSSUHFLDWH�WKH�WUDGLWLRQDOLVW�DSSURDFK�DQG�DJUHH�ZLWK�WKH�

LGHD�RI�UHGLVFRYHULQJ�WKH�VDFUHGQHVV�LQ�RXU�WLPH�� 5HIHUULQJ�WR�WKH�6DFUHG�

:HE�&RQIHUHQFH�������SDUW�RI� WKH�PHVVDJH� IURP�+5+�7KH�3ULQFH�RI�

:H�KDYH�ORVW�RXU�ZD\�EHFDXVH�ZH�FDQ�QR�ORQJHU�VHH�FOHDUO\��
$QG�VR�ZH�KDYH�IRUJRWWHQ��$�ZRUOG�RI�SDUWV�KDV�UHSODFHG�
D�ZRUOG�RI�ZKROHQHVV��$�ZRUOG�RI�VHSDUDWLRQ�KDV�UHSODFHG�
D�ZRUOG�RI�FRQQHFWHGQHVV�DQG�HQWDQJOHPHQW��7KH�VHFXODU�
KDV�SXVKHG�DVLGH�WKH�6DFUHG���

+H� DOVR� VKDUHV� KLV� H[SHULHQFH� RI� KRZ� WKH� \RXQJ� JHQHUDWLRQ�

UHGLVFRYHUV�WKH�VDFUHG�RI�WKH�7UDGLWLRQ�

WKH�6DFUHG�LQ�RXU�/LYHV�DQG�LQ�RXU�7LPHV´��,�DP�UHPLQGHG�
RI�D�UHFHQW�HYHQW�WKDW�JDYH�DQ�H[DPSOH�RI�KRZ�WKH�6DFUHG�
FDQ�EH� UHGLVFRYHUHG�� WKURXJK�SUDFWLFH��$�IRUPHU�VWXGHQW�
RI�P\�6FKRRO�RI�7UDGLWLRQDO�$UWV�ZDV� UHFHQWO\� LQYROYHG�
LQ�JLYLQJ�D�ZRUNVKRS�RQ�VDFUHG�JHRPHWU\� WR�D�JURXS�RI�
SURIHVVLRQDO� GHVLJQHUV�ZRUNLQJ� IRU� FRPSDQLHV� VXFK� DV�
7HVFR��-RKQ�/HZLV��:DLWURVH�DQG�$SSOH��,QHYLWDEO\��VXFK�
KDV�EHHQ�WKH�GHQLDO�RI�DFFHVV�WR�WKLV�NQRZOHGJH��QRQH�RI�
WKHVH�GHVLJQHUV�KDG�HYHU�VHHQ�VXFK�JHRPHWU\�EHIRUH��DQG�WKH�
UHVXOWV�ZHUH�DVWRQLVKLQJ²DQG�DFWXDOO\�UDWKHU�HQFRXUDJLQJ��
7KHVH�GHVLJQHUV�ZHUH�TXLWH�OLWHUDOO\�DPD]HG��,W�ZDV�DV�LI�D�

WKH\�VDZ�SDWWHUQ�DQG�RUGHU�DQG�UHODWLRQVKLS�DQG�PHDQLQJ���

:H�FDQQRW� UHMHFW� WKH� LPSRUWDQFH�RI� VFLHQFH� DQG� WHFKQRORJ\� LQ�

RXU�FXUUHQW�WLPHV��7KH�FKDOOHQJH�IRU�DOO�LV�WR�PDLQWDLQ�D�EDODQFH�EHWZHHQ�

VFLHQFH�DQG�UHOLJLRQ���:LWK�WKLV�EDODQFH��PDQ��QDWXUH�DQG�*RG�ZLOO�UHPDLQ�

LQ�KDUPRQ\�ZKLFK�SUHYHQWV�WKH�GHVWUXFWLRQ�RI�RXU�HQYLURQPHQW���7KLV�LV�

VR�XUJHQW�WRGD\��WKDW�LQWHUIDLWK�GLDORJXH�VKRXOG�EH�HQFRXUDJHG�WR�SURPRWH�
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HGXFDWLQJ� WKH� \RXQJHU� JHQHUDWLRQV�� � 6XFK� D�PRGHO� OLNH� WKH�7DZKLGLF�

(GXFDWLRQ�6\VWHP��IRU�H[DPSOH��FDQ�JXLGH�WKH�\RXQJHU�JHQHUDWLRQ�WR�OHDUQ�

WR�DSSUHFLDWH�QDWXUH�DQG�HQFRXUDJH�WKHLU�UHVSRQVLELOLW\�DQG�VWHZDUGVKLS���

7KH�ZRUOG�LV�VZHHW�DQG�YHUGDQW��

DQG�YHULO\�$OODK�KDV�PDGH�\RX�VWHZDUGV�LQ�LW��

DQG�+H�VHHV�KRZ�\RX�DFTXLW�\RXUVHOYHV���

(1'127(6
��1DVU��6H\\HG�� �*UHDW�

%ULWDLQ��&R[�	�:\PDQ�/WG���5HDGLQJ���������������
��,ELG��S�����
�<XVXI��$OL�� ���$PDQD�&RUS���������������
��6FKXRQ��)ULWKMRI�� �:KHDWRQ��,OOLQRLV��

4XHVW�%RRNV�7KHRVRSKLFDO�3XEOLVKLQJ�+RXVH���������[LL�
��,ELG��S��[LL��[LL�
��1DVU��6H\\HG�� �%ORRPLQJWRQ�� ,QGLDQD�

:RUOG�:LVGRP�,QF�������������
��1DVU��6H\\HG�� �*UHDW�

%ULWDLQ��&R[�	�:\PDQ�/WG���5HDGLQJ��������������
��.DOLQ�� ,EUDKLP�� �� �86$��

,OOLQRLV�2SHQ�&RXUW�3XEOLVKLQJ�&RPSDQ\�����������������
��1DVU��6H\\HG�� ��$OEDQ\��6WDWH�8QLYHUVLW\�RI�1HZ�

<RUN�3UHVV��,���������
���.DOLQ�� ,EUDKLP�� �� �86$��

,OOLQRLV�2SHQ�&RXUW�3XEOLVKLQJ�&RPSDQ\������������������
���1DVU��6H\\HG�� ���$OEDQ\��6WDWH�8QLYHUVLW\�RI�

1HZ�<RUN�3UHVV������������
���0XUDWD��6DFKLNR�	�&KLWWLFN��:LOOLDP�&��� ��1HZ�<RUN��

3DUDJRQ�+RXVH������������
�� ���86$��

'RYHU�3XEOLFDWLRQV�,QF������������
���1DVU��6H\\HG�� �%ORRPLQJWRQ��,QGLDQD�

:RUOG�:LVGRP�,QF�������������
���,ELG��S�����
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���+RSH��0DUMRULH�	�<RXQJ�� -DPHV�³,VODP�DQG�(FRORJ\�´� �-XQH����� �������

KWWS���UXE\�IJFX�HGX�FRXUVHV�WZLPEHUOH\�(QYLUR3RO�(QYLUR3KLOR�,VODP$QG(FRORJ\�SGI��
���1DVU��6H\\HG�� ��$OEDQ\��6WDWH�8QLYHUVLW\�RI�1HZ�

<RUN�3UHVV��,����������
���1DVU��6H\\HG�� �%ORRPLQJWRQ��,QGLDQD�

:RUOG�:LVGRP�,QF������������������
���1DVU��6H\\HG��5 ���86$��2[IRUG�8QLYHUVLW\�

3UHVV������������
��

6DFUHG�6FLHQFH�DQG�:LOD\DW�DO�)DTLK�´� � �9RO�����1R���-XO\�'HFHPEHU�

������������
��� ³5HGLVFRYHULQJ�7KH�6DFUHG� LQ�2XU�/LYHV� DQG� LQ�2XU�7LPHV´��6$&5('�

:(%�����-XQH�������KWWS���ZZZ�VDFUHGZHE�FRP�FRQIHUHQFH���FRQIHUHQFHBLQWURGXFWLRQ�

KWPO�
���,ELG�
���7KH�,VODPLF�)RXQGDWLRQ�)RU�(FRORJ\�$QG�(QYLURQPHQWDO�6FLHQFHV��LIHHV�

HFRLVODP�����-XQH�������KWWS���ZZZ�LIHHV�RUJ�XN�

%,%/,2*5$3+<

+DKQ��/HZLV��5DQGDOO�(�$X[LHU��DQG�/XFLDQ�:��6WRQH��7KH�3KLORVRSK\�

2I�6H\\HG�+RVVHLQ�1DVU 86$��,OOLQRLV��2SHQ�&RXUW�3XEOLVKLQJ�

&RPSDQ\�������

+RSH��0DUMRULH�	�<RXQJ��-DPHV��³,VODP�DQG�(FRORJ\�´�&URVV�&XUUHQW��

KWWS���IDFXOW\�IJFX�HGX�WZLPEHUOH\�(QYLUR3RO�(QYLUR3KLOR�

,VODP$QG(FRORJ\�SGI��DFFHVVHG�-XQH�����������

3XEOLFDWLRQV�,QF��������

.DOLQ��,EUDKLP��7KH�6DFUHG�YHUVXV�WKH�6HFXODU��1DVU�RQ�6FLHQFH��86$��

,OOLQRLV��2SHQ�&RXUW�3XEOLVKLQJ�&RPSDQ\�������

/HZLV��+�5���([FHOOHQFH�ZLWKRXW�VRXO��µ'RHV�/LEHUDO�(GXFDWLRQ�+DYH�D�

)DLOXUH"

%HWZHHQ�6DFUHG�6FLHQFH�DQG�:LOD\DW�DO�)DTLK�´��

9RO�����QR����-XO\�'HFHPEHU���������������
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0XUDWD��6DFKLNR�DQG�:LOOLDP�&��&KLWWLFN��7KH�9LVLRQ�RI�,VODP �1HZ�<RUN��

3DUDJRQ�+RXVH������

1DVU��6H\\HG��0DQ�DQG�1DWXUH��7KH�6SLULWXDO�&ULVLV�RI�0RGHUQ�0DQ

*UHDW�%ULWDLQ��&R[�	�:\PDQ�/WG���5HDGLQJ�������

1DVU��6H\\HG��7KUHH�0XVOLP�6DJHV��$YLFHQQD��6XKUDZDUGL��,EQ�µ$UDEL

86$��&DUDYDQ�%RRNV�������

1DVU��6H\\HG��.QRZOHGJH�DQG�WKH�6DFUHG �$OEDQ\��6WDWH�8QLYHUVLW\�RI�

1HZ�<RUN�3UHVV��,����

1DVU��6H\\HG��5HOLJLRQ�	�7KH�2UGHU�RI�1DWXUH��86$��2[IRUG�8QLYHUVLW\�

3UHVV������

1DVU��6H\\HG��7KH�1HHG�IRU�D�6DFUHG�6FLHQFH��$OEDQ\��6WDWH�8QLYHUVLW\�

RI�1HZ�<RUN�3UHVV�������

1DVU��6H\\HG��7KH�(VVHQWLDO�6H\\HG�+RVVHLQ�1DVU %ORRPLQJWRQ��,QGLDQD�

:RUOG�:LVGRP�,QF��������

$FTXLUHG�	�5HYHDOHG�.QRZOHGJH�WR�,PSURYH��

�����������

6FKXRQ��)ULWKMRI��7KH�7UDQVFHQGHQW�8QLW\�RI�5HOLJLRQV :KHDWRQ��,OOLQRLV��

4XHVW�%RRNV�7KHRVRSKLFDO�3XEOLVKLQJ�+RXVH�������

7KH�,VODPLF�)RXQGDWLRQ�)RU�(FRORJ\�$QG�(QYLURQPHQWDO�6FLHQFHV��LIHHV�

HFRLVODP�KWWS���ZZZ�LIHHV�RUJ�XN���DFFHVVHG�-XQH�����������


