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,Q� WKH�.D]DNK�DQG�ZRUOG� OLWHUDWXUH�DQ� LPSRUWDQW�SODFH� LV�RFFXSLHG�E\� WKH�ZRUN�RI�
SRHWV��ZKRVH�ZRUNV�DUH�LPEXHG�ZLWK�UHOLJLRXV�DQG�HGXFDWLRQDO�LGHDV��7KHLU�ZRUN�LV�
RQH�RI�WKH�PDLQ�GLUHFWLRQV�LQ�WKH�KLVWRU\�RI�WKH�IRUPDWLRQ�DQG�GHYHORSPHQW�RI�.D]DNK�
OLWHUDWXUH�� :RUNV� RI� UHOLJLRXV� FRQWHQW� WHDFK� KXPDQLW\� DQG� PRUDOLW\� WKURXJK� WKH�
FRQFHSWV�RI� UHOLJLRQ��7KH� DUWLFOH� LV� GHYRWHG� WR� WKH� VWXG\� UHOLJLRXV� DQG� HGXFDWLRQDO�
ZRUOGYLHZ�LQ�WKH�ZRUNV�RI�SRHWV�RI�WKH�UHJLRQ�RI�6\U�DQG�WKHLU HGXFDWLRQDO�YDOXH��WKH�
UROH�RI�,VODP�LQ�WKH�.D]DNK�OLWHUDWXUH��WKH�SHUFHSWLRQ�RI�,VODP�DV�ZHOO�DV�PDQ�DV�WKH�
NH\�GRPLQDQW�VXEMHFW�RI�,VODP��

.H\ZRUGV�� 6XILVP�� 3UD\HU�� 5LJKWHRXVQHVV�� (GLILFDWLRQ�� +DGLWK�� +XPDQ� (VVHQFH��
&RVPRV�

���,QWURGXFWLRQ

.D]DNK�OLWHUDWXUH��DV�LV�NQRZQ��KDV�LWV�ORQJ�DQG�GUDPDWLF�KLVWRU\��=KDQDEDHY��
�������,Q�SDUWLFXODU��LWV�GLYHUVH�WUHQGV�DQG�WUHQGV��WKLV�KDG�D�JUHDW�LQIOXHQFH�RQ�SXEOLF�
RSLQLRQ��WKH�VSLULWXDO�DQG�DHVWKHWLF�GHYHORSPHQW�RI�UHDGHUV��GHYHORSHG��2IWHQ�WKHVH�
FXUUHQWV�ZHUH�ORFDWHG�DW�WKH�SRODU�SRLQWV�RI�WKHLU�H[LVWHQFH��6R��UHOLJLRXV�P\VWLFDO��RQ�
WKH� RQH� KDQG�� DQG� HQOLJKWHQLQJ�� RQ� WKH� RWKHU�� SDWKV� RI� GHYHORSPHQW� RI� .D]DNK�
OLWHUDWXUH�ZHUH�ZLGHO\�UHSUHVHQWHG��7RVNDPEDHYD��������.DVKLVD]�	�0REDUDN��������
$O�4D\RXGKL�HW�DO���������

7KH�UHOLJLRXV�VFKRODU�0XUWD]D�%XOXWDL�VWDWHG��³����HYHU\�VFLHQFH�RU�WHDFKLQJ��
RI�FRXUVH��KDV�LWV�RZQ��RQO\�LWV�FKDUDFWHULVWLF��WHUPLQRORJ\�DQG�VXEMHFW�GHVLJQDWLRQV��
+RZHYHU�� WKH� H[LVWLQJ� SROLWLFDO� V\VWHPV� FDQ� KDYH� D� GLIIHUHQW� LPSDFW� RQ� WKH�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

2VSDQRY� %��(���7XOHED\HYD� $��7���.DPLVKHYD� *��$���	�6HUGDOL� %��.� ������� 5HOLJLRXV�DQG�
HGXFDWLRQDO�ZRUOGYLHZ�LQ�WKH�ZRUNV�RI�SRHWV�RI�WKH�UHJLRQ�RI�6<5�DQG�WKHLU�HGXFDWLRQDO�YDOXH�
-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�����������

� 'HSDUWPHQW�RI�.D]DNK�/DQJXDJH�DQG�/LWHUDWXUH�DQG�-RXUQDOLVP��.RUNXW�$WD�.\]\ORUGD�6WDWH�
8QLYHUVLW\��.\]\ORUGD��5HSXEOLF�RI�.D]DNKVWDQ�

��'HSDUWPHQW�RI�7RXULVP�DQG�-RXUQDOLVP��.KRMD�$KPHG�<DVDZL�,QWHUQDWLRQDO�.D]DNK�7XUNLVK�
8QLYHUVLW\��7XUNHVWDQ��5HSXEOLF�RI�.D]DNKVWDQ�
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GHYHORSPHQW�QRW�RQO\�RI�RQH�RU�DQRWKHU�WHDFKLQJ�DV�D�ZKROH��EXW�DOVR�RQ�LWV�ODQJXDJH��
7KXV�� LQ� WKH� ZRUNV� RI� VXFK� SUH�UHYROXWLRQDU\� SRHWV� DV� $ED\�� ,EUD\� $OW\QVDULQ��
6KDNDULP�.XGDLEHUGLHY�� $NKDW� 8OLP]KLXO\��0DVKNKXU� =KXVXS�.RSH\HY�� $XEDNLU�
.HUGHUL�DQG�RWKHUV��VHHQ�LQ WKH�6RYLHW�HGLWLRQV��WKH�UHDGHU�ZLOO�QRW�PHHW�UHOLJLRXV�WHUPV�
DQG�UHOLJLRXV�SDUDSKHUQDOLD��DOWKRXJK�WKH�YRFDEXODU\�RI�UHOLJLRXV�FRQWHQW�ZDV�XVHG�
TXLWH� RIWHQ� LQ� WKH� ZRUNV� RI� WKH� DERYH�PHQWLRQHG� DUWLVWV�� ,Q� SUH�6RYLHW� .D]DNK�
OLWHUDWXUH��WKH�WUDGLWLRQV�RI�FODVVLFDO�RULHQWDO�FXOWXUH�DQG�OLWHUDWXUH�ZHUH�TXLWH�VWURQJ��
DQG�,VODPLF�WKHPHV�ZHUH�DOVR�ZLGHO\�UHSUHVHQWHG��$OO�WKHVH�SRHWV�DFWLYHO\�GHYHORSHG�
LQ�WKHLU�ZRUNV�WKH�PRUDO�DQG�DHVWKHWLF�SULQFLSOHV�RI�,VODP��,VODP�LQ�WKHLU�VXEPLVVLRQV�
LV�WKH�KLJKHVW�GHJUHH�LQ�WKH�H[HFXWLRQ�RI�WKH�FRPPDQGV�RI�*RG�������%XOXWDL��������
$]L]�	�$EGROJKDGHU��������3DUYL]LDQ�HW�DO���������

,Q� WKH� SHULRG� RI� WKH� VSUHDG� RI� ,VODP�� WKH� OLWHUDU\� ODQJXDJH� UHPDLQHG�
YDULHJDWHG��KHWHURJHQHRXV��ZULWWHQ�OLWHUDWXUH�GHYHORSHG�PDLQO\�LQ�FLWLHV��$�VLJQLILFDQW�
SODFH�LQ�WKH�FXOWXUDO�OLIH�RI�WKH�XUEDQ�SRSXODWLRQ�ZDV�SOD\HG�E\�ZRUNV�RI�GHUYLVK�SRHWV�
DQG�ZULWHUV��2QH�RI�WKH�PRVW�IDPRXV�ZDV�WKH�VRQ�RI�D�VWHSSH�PXVLFLDQ��WKH�SUHDFKHU�
RI�,VODP��.KRMD�$KPHW�<DVVDYL��GLHG�LQ��������DQG�WKH�DXWKRU�RI�WKH�FROOHFWLRQ�RI�
SRHPV�RI�UHOLJLRXV�DQG�P\VWLFDO�FRQWHQW��'LZDQL�+LNPHW��7KH�%RRN�RI�:LVGRP���,Q�
KLV�ZRUN��<DVVDYL�SUHDFKHG�DVFHWLFLVP�DQG�KXPLOLW\��EHOLHYLQJ�WKDW�WKH�SDWK�WR�WUXWK�
LV� WKH� SDWK� WR� *RG�� 7KH� ERRN� FRQWDLQV� D� ORW� RI� FXOWXUDO�� KLVWRULFDO�� HWKQRJUDSKLF�
LQIRUPDWLRQ�DERXW�WKH�WULEHV�RI�WKH�WLPH��$�GLVFLSOH�RI�<DVVDYL�6XOHLPHQ�%DN\UJDQL��
WKH�DXWKRU�RI�WKH�FROOHFWLRQ�=DPX�1D]LU�1D]\ED��%RRN�DERXW�WKH�HQG�RI�WKH�ZRUOG��LW�
WHOOV�WKDW�DW�WKH�WLPH�RI�WKH�HQG�RI�WKH�ZRUOG�DOO�H[LVWHQFH�ZLOO�SHULVK��EXW�*RG�ZLOO�
DJDLQ�FUHDWH�WKH�ZRUOG�DQG�HYHU\WKLQJ�ZLOO�EH�UHYLYHG�DJDLQ��7KH�ERRNV�RI�<DVVDYL�
DQG�%DN\UJDQL�RYHU�WKH�QH[W�FHQWXULHV�ZHUH�D�FRPSXOVRU\�WH[WERRN�LQ�WKH�PDGUDVDK�
RI�&HQWUDO�$VLD�DQG�.D]DNKVWDQ��+LEDW�XO�.KDND\N��*LIW�RI�7UXWK��� WKH�RQO\�ERRN�E\�
$]LE�$KPHW�0DKPXG�XO\�<XJQHNL��ODWH���WK�FHQWXU\��FDOOHG�IRU�D�GHFHQW�OLIH��KDUG�
ZRUN��WKH�SXUVXLW�RI�NQRZOHGJH�DQG�KXPDQLW\��.D]DNK�OLWHUDWXUH���

2Q�WKH�JURXQG�RI�6\U�OLYHG�DQG�ZRUNHG�PDVWHUV�RI�JUHDW�DUW��ZKRVH�ZRUN�LV�
LQ� WXQH�ZLWK� WKH�PHORGLHV�RI� WKH�JUHDW�.RUN\WD� 7KH\�DUH�FDOOHG��6\U� VR\OHUɿ��� L�H��
QDUUDWRUV�RI�WKH�ODQG�RI�6\U��7KH�ZRUG��VXOH\��FRPHV�IURP�WKH�$UDELF�ZRUG�³VDODXWD´��
3HRSOH�UHVSHFWIXOO\�FDOOHG�SHRSOH�³VԛOH\´�WDOHQWHG�SHRSOH�

7KH�SRHW�QDUUDWRUV�RI�6\U��VSHDNLQJ�RI�WKH�UROH�RI�NQRZOHGJH�DQG�HGXFDWLRQ�
LQ�WKH�XSEULQJLQJ�RI�PDQ��UHYHDOHG�WKLV�LGHD�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�FRQFHSWV�RI�
WKH�UHOLJLRQ�RI�,VODP��2XU�SHRSOH�KDYH�PDQ\�YDOXHV�WKDW�HQULFK�WKHLU�VSLULWXDO�ZRUOG�
DQG�ZRUOG�RXWORRN��7KH�,VODPLF�ZRUOGYLHZ��LQ�ZKLFK�UHOLJLRXV�WKRXJKWV�DQG�WKRXJKWV
DERXW�EULQJLQJ�XS�D�SHUVRQ�DUH�LQWHUWZLQHG��LV�FORVHO\�FRQQHFWHG�ZLWK�WKH�KLVWRU\�RI�
RXU�SHRSOH�DQG�QDWLRQDO�OLWHUDWXUH��.KHLUDEDGL�	�0LU]DHL��������(VODPL�	�$KPDGL��
������1XUL\HY�HW�DO���������
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&RQVHTXHQWO\��LW�LV�QHFHVVDU\�WR�LQYHVWLJDWH�WKH�ZRUNV�RI�WKH�QDUUDWRUV�RI�6\U��
LQ�ZKLFK�WKH\�YLHZHG�WKH�SRVLWLRQV�RI�,VODP�IURP�D�VFLHQWLILF�SRLQW�RI�YLHZ��WR�VWXG\�
WKH� HGXFDWLRQDO� VLJQLILFDQFH� RI� WKHLU� MXGJPHQWV�� )URP� WKH� OLWHUDU\� DQG� WKHRUHWLFDO�
SRLQW�RI�YLHZ��WKH�,VODPLF�ZRUOGYLHZ�RI�SURPLQHQW�UHSUHVHQWDWLYHV�RI�WKH�DUW�RI�SRHWU\�
³]K\UDX´��RULJLQDWHG�RQ�WKH�6\U�ODQG�DQG�KDYLQJ�LWV�RZQ�GLVWLQFWLYH�IHDWXUHV��UHTXLUHV�
DQDO\VLV�

'XULQJ�RXU�UHVHDUFK�DERXW�UHOLJLRXV�DQG�HGXFDWLRQDO�ZRUOGYLHZ�LQ�WKH�ZRUNV�
RI�SRHWV�RI�WKH�UHJLRQ�RI�6\U�DQG�WKHLU�HGXFDWLRQDO�YDOXH�ZH�YLHZHG�D�ELJ�DPRXQW�RI�
ZRUNV�ZKLFK�DUH�FRQQHFWHG�ZLWK�WKLV�WKHPH��$PRQJ�WKHP�LW�VKRXOG�EH�KLJKOLJKWHG�
VXFK�ZRUNV� DV� ³7KH� RULJLQ� DQG� HDUO\� IRUPV� RI� YHUEDO� DUW´� E\�0HOHWLQVNLM�� ��������
³.D]DNK�OLWHUDWXUH´�E\�6PLUQRYD���������³.D]DNK�SRHWU\�RI�WKH�;9�;9,,,�FHQWXU\´�
E\� 6PLUQRYD� �������� ³.D]DNK� IRONORUH´� E\� 7XUHNXORYD� �������� ³3UHIDFH� WR� �7KH�
ODQJXDJH�RI�.D]DNK�SRHWU\�´�E\�$NKPHWRY���������³3RHWU\�RI�WKH�.D]DNK�VWHSSH´�E\�
0DJDXLQ���������³6XILVP�LQ�WKH�PRGHUQ�ZRUOG��LQWHUSUHWDWLRQV��WKHRU\�DQG�SUDFWLFH´�
E\�$NDHY��6RSWDPXUDGRY��	�*D]LHY���������³/HFWXUHV�DERXW�,VODP´�E\�*RO
GWVLJHU�
�������� ³,VODPLF� P\VWLFLVP´� E\� 6WHSDQ\DQWV� �������� ³)RXQGDWLRQ� RI� ,VODPLF�
P\VWLFLVP��*HQHVLV�DQG�HYROXWLRQ�´�E\�1DV\URY���������³)URP�WKH�HVVD\��WKH�2ULJLQ�
RI�6XILVP�DQG�WKH�HPHUJHQFH�RI�6XIL� OLWHUDWXUH´�E\�%HUWHO
V���������³6XILVP�LQ�WKH�
FRQWH[W� RI� WKH�$UDE�0XVOLP� FXOWXUH´� E\�$NDHY� �������� ³6XIL� DUWLVWLF� WUDGLWLRQV� LQ�
.XP\N� OLWHUDWXUH� DQG� WKH� ZRUNV� RI� $EGXUUDKPDQ� IURP� .DNDVKXUD´� E\� $NDPRY�
��������³7KH�&RQFHSW�RI� 
,VODP
� LQ�.D]DNK�0LQGVHW��'HVFULSWLRQ�RI�/LQJXLVWLF�DQG�
&RJQLWLYH�([SHULPHQW´�E\�=KDQSHLVVRYD�	�6XOWDQ���������³3ULQFLSOHV�DQG�WHFKQLTXHV�
IRU� DQDO\]LQJ� OLWHUDU\�ZRUN´� E\�(VLQ� �������� ³3KLORVRSK\� RI�5HOLJLRQ�� 6\VWHPDWLF�
(VVD\´�E\�.LPHOHY���������DQG�³(GXFDWLRQDO�LGHDV�DQG�LGHDOV�LQ�WKH�ZRUNV�RI�WKH�;,;�
FHQWXU\�SRHW�$NPXOOD´�E\�.KDPLWXOOLQD���������$IWHU�DQDO\]LQJ�DOO�WKH�DERYH�ZRUNV��
ZH�FDPH�WR�WKH�FRQFOXVLRQ�WKDW�QHZ�UHVHDUFK�LQ�WKH�ILHOG�RI�RXU�SUREOHPV�LV�SUDFWLFDOO\�
QRW�FDUULHG�RXW��DQG�DOO�WKDW�UHPDLQV�IRU�PRGHUQ�UHVHDUFKHUV�LV� WR�UHO\�RQ�ZRUNV�WKDW�
ZHUH�SXEOLVKHG�EHWZHHQ������DQG�������,W�VHHPV�WR�XV�WKDW�WKH�KHLJKWHQHG�LQWHUHVW�LQ�
WKLV�WRSLF�FXUUHQWO\�GHWHUPLQHV�WKH�UHOHYDQFH�RI�RXU�UHVHDUFK�

���0DWHULDOV�DQG�0HWKRGV

$FFHSWLQJ�VXFK�LGHDV�RI�,VODP�DV�PRUDOLW\��KXPDQLW\��SXULW\�RI�VRXO��SRHWV�
QDUUDWRUV� H[SUHVVHG� WKHLU� WKRXJKWV� IURP� WKH� SRLQW� RI� YLHZ� RI� WKH� SKLORVRSK\� RI�
UHOLJLRQ��DQG� WKURXJK� VXFK�DQ�XQGHUVWDQGLQJ�RI� WKH�ZRUOG� WKH\�EURXJKW�XS�SHRSOH��
FDOOHG�RQ�WKH�SHRSOH�IRU�XQLW\�

7KH�SRHWV�RI� WKH�6\U� ODQG�DFFHSWHG� ,VODP�DV�D� VFLHQFH�DQG�XQGHUVWRRG� LWV�
HVVHQFH�WKURXJK�SHUVRQDO�NQRZOHGJH��7KH\�EHOLHYHG�WKDW�IDLWK��WUXVW��KXPDQLW\�FRPH�
IURP�UHOLJLRQ��ZKLFK�JLYHV�SHRSOH�WKH�RSSRUWXQLW\�WR�NQRZ�VXFK�OHYHOV�RI�6XILVP�DV�
UHVWUDLQW�� IULHQGOLQHVV�� IRUJLYHQHVV�� ORYH� IRU� $OODK�� VDWLVIDFWLRQ� ZLWK� IDWH�� 5HOLJLRQ�



��� _ 3URFHHGLQJV�RI� WKH��WK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV� ,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ������

LQIOXHQFHG�WKH�IDFW�WKDW�WKH�DUW�RI�WKH�ZRUG�RI�WKH�QDUUDWRUV�RI�6\U�UHDFKHG�WKH�OHYHO�RI�
FLYLOL]DWLRQ�

5HOLJLRXVO\�HGXFDWHG�SRHWV�UHDOL]HG�WKH�LPSRUWDQFH�RI�UHOLJLRQ�LQ�GLIIHUHQW�
FRXQWULHV�RI�WKH�ZRUOG�DQG�SDLG�DWWHQWLRQ�WR�LWV�UROH�LQ HGXFDWLRQ��7KHLU�ZRUNV�FOHDUO\�
UHIOHFW� UHOLJLRXV� DQG� HQOLJKWHQPHQW� RXWORRN�� 3RHWV� ZKR� SDLG� JUHDW� DWWHQWLRQ� WR�
HGXFDWLQJ�WKH�\RXQJHU�JHQHUDWLRQ��WKURXJK�D�UHOLJLRXV�RXWORRN��H[SUHVVHG�KXPDQLVWLF�
LGHDV�WKDW�FDOOHG�RQ�WKH�SHRSOH�IRU�PRUDOLW\��KXPDQLW\�

3RHWV DSSHDOHG�WR�WKLV�SUREOHP��WR�UHOLJLRXV�EHOLHIV��EHFDXVH�WKH\�XQGHUVWRRG�
WKH� UROH� RI� VFLHQFH� DQG� HGXFDWLRQ� LQ� ZRUOG� UHOLJLRQ�� 9HUVHV� RI� SRHWV� UHYHDO� WKH�
SKLORVRSKLFDO�HVVHQFH�RI�WKHLU�WKRXJKWV�

,Q�WKH�;�;,,�FHQWXULHV�LQ�.D]DNKVWDQ�DQG�&HQWUDO�$VLD�ZHUH�WKH VSUHDG�RI�
UHOLJLRXV� HGXFDWLRQ�� (GXFDWLRQ� LQ� WKH� &HQWUDO� $VLD� PDGUDVVD� VFKRROV� ³0LU�$UDE´��
³.ԧNHOWDVK´��UHFHLYLQJ�UHOLJLRXV�HGXFDWLRQ��DFTXDLQWDQFH�ZLWK�ZRUOG�OLWHUDWXUH�LQ�ULFK�
OLEUDULHV�FRXOG�QRW�EXW�LQIOXHQFH�WKH�ZRUN�RI�SRHWV��7KH\�EHJDQ�WR�ZULWH�HGXFDWLRQDO�
SRHPV�EDVHG�RQ�WKH�YHUVHV�RI�WKH�.RUDQ��RQ�WKH�FDQRQV�RI�UHOLJLRQ�

7KH�GHYHORSPHQW�RI�WKLV�WUDGLWLRQ�LQ�FLYLOL]HG�FRXQWULHV�DQG�WKH�LQIOXHQFH�RI�
UHOLJLRQ�RQ�SRHWV�ZKR�UHFHLYHG�UHOLJLRXV�HGXFDWLRQ��OHG�WR�WKH�IDFW�WKDW�WKH\�FUHDWHG�
ZRUNV� RI� UHOLJLRXV VXEMHFWV�� 7KH� IRUPDWLRQ� RI� D� UHOLJLRXV� � HGXFDWLRQDO� LGHD� ZDV�
SURPRWHG�E\�WKH�6XIL�LGHRORJ\��7KH�SXUSRVH�RI�WKH�FXUUHQW�6XILVP�LV�WR�OHDG�D�SHUVRQ�
WR�PDWXULW\��SHUIHFWLRQ��WR�VDYH�IURP�WKH�EDG��WKHUHIRUH�6XILVP�VSUHDG�RQ�WKH�ODQG�RI�
6\U��

,Q� WKH� FRXUVH� RI ZULWLQJ� WKLV� DUWLFOH�� VWDWHPHQWV� E\� PDMRU� ZRUOG� DQG�
.D]DNKVWDQ�VFKRODUV�RQ�WKH�FRXUVH�RI�6XILVP�LQ�WKH�,VODPLF�UHOLJLRQ�ZHUH�DQDO\]HG��
3URFHHGLQJ�IURP�WKH�DVVXPSWLRQ�WKDW�6XILVP�KDV�H[LVWHG�VLQFH�WKH�WLPH�RI�$GDP��WKH�
ZRUNV�RI� WKH� QDUUDWRUV�RI�6\U�ZHUH� DQDO\]HG� DQG� WKHLU� RZQ� VFLHQWLILF� DVVXPSWLRQV�
GHYHORSHG�

7KH�REMHFW�RI�RXU� UHVHDUFK�KDV�QRW�EHHQ�VWXGLHG�VXIILFLHQWO\�� WKHUH�DUH�QR�
VSHFLDO�VWXGLHV�RQ�WKLV�WRSLF�

7KH�UHOHYDQFH�RI�WKH�ZRUN�LV�GHWHUPLQHG�E\�WKH�ODFN�RI�NQRZOHGJH�DQG�VFDOH�
RI�WKH�SUREOHP�XQGHU FRQVLGHUDWLRQ��$OVR��WKH�UHOHYDQFH�RI�WKH�ZRUN�OLHV�LQ�WKH�IDFW�
WKDW�WKH�SRHPV�RI�WKH�UHOLJLRXV�FRQWHQW�RI�WKH�QDUUDWRUV�RI�6\U��WKHLU�HGXFDWLRQDO�YDOXH�
DUH�H[SORUHG�IURP�WKH�SRLQW�RI�YLHZ�RI�WKHLU�HGLI\LQJ�QDWXUH�

7KH�ZRUN�RI�6\U
V�SRHWV�RI�WKH�;,;�;;�FHQWXULHV�ZDV�LQIOXHQFHG�E\�WKH�IDFW�
WKDW� WKH\� PDLQWDLQHG� FRQWDFW� ZLWK� WKH� VFLHQWLILF�� HGXFDWLRQDO�� UHOLJLRXV� FHQWHUV� RI�
&HQWUDO�$VLD��VWXGLHG�LQ�PDMRU�PDGUDVDV��IDPLOLDUL]HG�WKHPVHOYHV�ZLWK�WKH�OLWHUDWXUH�
RI�WKH�(DVW�
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3RHWV�ZKR�KDG�D�UHOLJLRXV�HGXFDWLRQ�XQGHUVWRRG�,VODP�IURP�D�VFLHQWLILF�SRLQW�
RI�YLHZ��,Q� WKHLU�ZRUN� WKH\�FRPELQHG�UHOLJLRXV�FRQYLFWLRQV�ZLWK�HGXFDWLRQDO� LGHDV�
DQG�UDLVHG�LPSRUWDQW�LVVXHV�

7KH�GHJUHH�RI�NQRZOHGJH�RI�WKH�WRSLF��:KHQ�ZRUNLQJ�RQ�WKH�WRSLF��WKH�ZRUNV�
RI� IRUHLJQ� VFLHQWLVWV� ,GULV� 6KDNKD�� $OWDL� .KDOLID� .XUDQ� �WUDQVODWHG� LQWR� .D]DNK���
GRPHVWLF�VFLHQWLVWV�%DLWXUV\QRY��$XH]RYD��0XNKDQRYD��'HUELVDOLQ��DQG�$EGLJD]LHYD�
ZHUH� JXLGHG� E\� WKH� ZRUNV� RI� IRUHLJQ� VFLHQWLVWV�� 5DXVKDQRYD�� .XPLVEDHYD��
6HLWSHNRYD��%DJDVKDU��$GLOEDHYD��	�-HPHQL�

+RZHYHU�� LW� VKRXOG� EH� QRWHG� WKDW� WKH� VSLULWXDO� KHULWDJH� WKDW� KDV� EHHQ�
SUHVHUYHG�LQ�WKH�ZRUNV�RI�WKH�SRHWV�RI�WKH�6\U�ODQG�KDV�QRW�EHHQ�IXOO\�VWXGLHG�

2XU� WDVN� LV� WR� FRQVLGHU� LQ� WKLV� DUWLFOH� QHZ� IDFHWV� RI� WKH� ZRUNV� RI� WKH�
VWRU\WHOOHUV�RI�6\U�IURP�WKH�SRLQW�RI�YLHZ�RI ,VODPLF�ZRUOG�RXWORRN�

:H�EHOLHYH�WKDW�WKH�LVVXHV�RI�,VODP�DQG�VFLHQFH��WKH�XSEULQJLQJ�RI�FKLOGUHQ�
RQ�WKH�EDVLV�RI�,VODPLF�RULJLQV�QHHG�PRUH�H[WHQVLYH�UHVHDUFK�

,W�LV�QHFHVVDU\�WR�FRQVLGHU�DQG�DQDO\]H�IURP�D�VFLHQWLILF�SRLQW�RI�YLHZ�WKH�
ZRUNV�RI�6\U�QDUUDWRUV�RQ�D�UHOLJLRXV�WKHPH�WKDW�ZHUH�QRW�SUHYLRXVO\�WKH�REMHFW�RI�
VWXG\�� FRQVLGHU� WKH� SRLQWV� RI� YLHZ� RI� SRHWV� DQG� QDUUDWRUV� RQ� WKH� IRUPDWLRQ� RI� D�
GLYHUVLILHG�� HGXFDWHG� SHUVRQ�� HGXFDWLQJ� KHU� LQ� WKH� VSLULW� RI� HWKLFV� DQG� PRUDOLW\��
GHFHQF\�DQG�KRQHVW\�

7KH SXUSRVH�RI�WKH�ZRUN�LV�WR�VKRZ�WKH�FRQWULEXWLRQ�RI�WKH�SRHW�QDUUDWRUV�RI�
WKH�6\U�ODQG�WR�WKH�QDWLRQDO�OLWHUDWXUH��WKH�UROH�RI�WKH�,VODPLF�ZRUOGYLHZ��UHIOHFWHG�LQ�
WKHLU�ZRUNV��LQ�WKH�XSEULQJLQJ�RI�VXEVHTXHQW�JHQHUDWLRQV�

7R�DFKLHYH�WKLV�JRDO��LW�LV�QHFHVVDU\�WR�VROYH�WKH�IROORZLQJ�WDVNV�

x WR�UHYHDO�WKH�QDWXUH�RI�WKH�ZRUOGYLHZ�RI�SRHWV�OLYLQJ�LQ�WKH�UHJLRQ�
RI�6\U�DQG�DGKHULQJ�WR�WKH�UHOLJLRXV�� ,VODPLF�LGHD�

x DQDO\]H� WKH�ZRUNV�RI� LQGLYLGXDO� DXWKRUV�RQ� UHOLJLRXV� VXEMHFWV�� WR�
GUDZ�FRQFOXVLRQV�IURP�D�VFLHQWLILF�SRLQW�RI�YLHZ�

x WR�SURYH�WKH�FRQWLQXLW\�RI�WUDGLWLRQ�DQG�LQQRYDWLRQ�LQ�WKH�ZRUN�RI�
WKH�SRHWV�RI�6\U�

x WR�SURYH�WKDW�SRHWV�EURXJKW�XS�WKH�\RXQJHU�JHQHUDWLRQ��SURPRWLQJ�
UHOLJLRXV�DQG�VFLHQWLILF� LGHDV� IURP� WKH� VWDQGSRLQW�RI� UHOLJLRQ�DQG�
NQRZOHGJH�

x WR� UHYHDO� WKH� SRVLWLRQV� RI� SRHWV� ZKR� DGKHUH� WR� WKH� UHOLJLRXV� �
HGXFDWLRQDO�GLUHFWLRQ�LQ�WKHLU�ZRUN�
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7KH� PHWKRGRORJLFDO� EDVLV� RI� WKH� VWXG\� FRQVLVWV� RI� WKH� SULQFLSOHV� RI�
REMHFWLYLW\�DQG�KLVWRULFLW\�LQ�OLWHUDWXUH��7KH�PDLQ�UHVHDUFK�PHWKRGV�DUH�WKH�PHWKRGV�
RI�FRPSOH[��OLWHUDU\�DQG�WH[WXDO��KHUPHQHXWLF�DQG�DUWLVWLF�DQDO\VLV�

���5HVXOWV�DQG�'LVFXVVLRQ

$UW�LV�DQ�LQYDOXDEOH�WUHDVXUH�WKDW�IRU�PDQ\�FHQWXULHV�RI�KXPDQ�FLYLOL]DWLRQ�
HQULFKHV�JHQHUDWLRQV�RI�SHRSOH�ZLWK�VSLULWXDO�DQG�PRUDO�YDOXHV�

$�SULFHOHVV�KHULWDJH�RI�ZULWHUV��ZLVH�RUDWRUV��WKHLU�ZRUNV�DQG�VSHHFKHV�ILOOHG�
ZLWK�UHOLJLRXV�DQG�HGXFDWLRQDO�LGHDV�ZHUH�SDVVHG�GRZQ�IURP�JHQHUDWLRQ�WR�JHQHUDWLRQ�
DPRQJ�DOO� QDWLRQV�RI� WKH�ZRUOG��7KH�SHRSOH� DOZD\V� UHVSHFWHG� WKH� DUW� RI� WKH�ZRUG��
SHUFHLYHG�UHOLJLRXV�YDOXHV�DV�VSLULWXDO�ZHDOWK�

7KH� JUHDW� VFLHQWLVW� $O�)DUDEL� VDLG�� ³$� SHUVRQ� QHHGV�� ILUVW�� HGXFDWLRQ�� QRW�
NQRZOHGJH��EHFDXVH�NQRZOHGJH�REWDLQHG�ZLWKRXW�HGXFDWLRQ�LV�WKH�HQHP\�RI�D�SHUVRQ��
LW�ZLOO�OHDG�WR�D�FDWDVWURSKH�LQ�KLV�OLIH�LQ�WKH�IXWXUH�´�(GXFDWLQJ�D�SHUVRQ�LV�DQ�LPSRUWDQW�
DQG�UHVSRQVLEOH�EXVLQHVV�

,I�ZH�FRQVLGHU�UHOLJLRQ�DV�D�VFLHQFH��WKHQ�WKHUH�DUH�PDQ\�WKRXJKWV�LQ�LW�WKDW�
DUH� UHODWHG� WR� WKH� WKHRU\�RI�HGXFDWLRQ�� ,W�PHDQV� WKDW�ZH�FDQ�FRQVLGHU� UHOLJLRXV�DQG�
HGXFDWLRQDO�LGHDV�H[SUHVVHG�LQ�WKH�ZRUNV�RI�WKH�SRHW�QDUUDWRUV�6\U�LQ�FRQQHFWLRQ�ZLWK�
WKH�UHOLJLRXV�DQG�HGXFDWLRQDO�LGHDV�RI�ZRUOG�SHGDJRJ\�

:H� FDQ� VHH� WKDW� WKH� RULJLQV� RI� XSEULQJLQJ� DUH� LQ� WKH� LGHDV� RI� UHOLJLRXV�
WHDFKLQJV��E\�VWXG\LQJ�WKH�UHOLJLRXV�XQGHUVWDQGLQJ�RI�WKH�SRHWV��ZKLFK�WKH\�XVHG�IRU�
WKH�JRRG�RI�WKH�SHRSOH��&UHDWLYLW\�RI�WDOHQWHG�QXJJHWV��SRHWV�DQG�LPSURYLVHUV��ZKR�
OLYHG�RQ�WKH�ODQG�RI�6\U��LV�D�SDUW�RI�JUHDW�DUW�FDOOHG�.D]DNK�OLWHUDWXUH�

7KH�SHRSOH��DGPLULQJ�WKHLU�WDOHQW��FDOOHG�WKHVH�SRHWV��6\U�VR\OHUV��� QDUUDWRUV�
RI� WKH� ODQG�RI�6\U��7KHLU�ZRUOGYLHZ�ZDV�IRUPHG�RQ� WKH�EDVLV�RI�QDWLRQDO� WKLQNLQJ��
ODQJXDJH��UHOLJLRQ��IRU�FHQWXULHV�SDVVHG�GRZQ�IURP�JHQHUDWLRQ�WR�JHQHUDWLRQ��,Q�WKHLU�
ZRUNV��WKH�UHOLJLRXV�DQG�HGXFDWLRQDO�RXWORRN��DWWLWXGH�WR�UHOLJLRQ��ZKLFK�IRUPHG�WKH�
OLWHUDU\�WUDGLWLRQ�SDVVHG�RQ�WR�VXEVHTXHQW�JHQHUDWLRQV��LV�FOHDUO\�PDQLIHVWHG��$QG�WKLV�
WUDGLWLRQ�KDV�EHFRPH�D�QDWLRQDO��QDWLRQDO�ZHDOWK�

,GULV�6KDK��D�VFKRODU�DQG�UHVHDUFKHU��LQ�KLV�ZRUN�³6XILVP´�SUHVHQWV�6XILVP�
DV�D�XQLYHUVDO�IRUP�RI�ZLVGRP�WKDW�SUHFHGHV�,VODP��+H�ZURWH�WKDW�WKH�DGKHUHQW�RI�WKH�
WHDFKLQJV�RI�6XILVP�UHFRJQL]HV�$OODK��7KH�SRHWV�RI�WKH�SURWDJRQLVWV�RI�WKH�ODQG�RI�6\U�
ZHUH�DGKHUHQWV�RI�,VODP�DQG�LQ�WKHLU�ZRUNV�UHIOHFWHG�WKH�UXOHV�RI�,VODP��VKRZHG�WKH�
UROH�RI�UHOLJLRQ�LQ�VRFLHW\��'HVWLQDWLRQ�6XILVP�LQ�,VODP�SUHDFKHG�ORYH�IRU�WKH�&UHDWRU��
VKRZHG�WKURXJK�YHUVHV�WKH�SDWK�WR�VSLULWXDO�SXULILFDWLRQ��(YHQ�LI�D�SHUVRQ�DEVRUEV�DOO�
WKH�JRRG�TXDOLWLHV��ZH�FDQQRW�VD\�WKDW�KH�ZLOO�EHFRPH�SLRXV��3RHWV�ZKR�KHOG�UHOLJLRXV�
DQG�HGXFDWLRQDO�LGHDV�PDGH�WKLV�WHDFKLQJ�D�PHDQV�RI�HGXFDWLRQ�
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(VLP�ZULWHV�WKDW�WKH�6XIL�ZRUOGYLHZ�UHTXLUHV�SLHW\��1RW�HYHU\RQH�FDQ�FRPH�
WR�WKLV��EXW�WKLV�LV�QRW�QHFHVVDU\��+H�EHOLHYHV�WKDW�WKH�UHQXQFLDWLRQ�RI�WKH�VDWLVIDFWLRQ�
JLYHQ�E\�WKH�&UHDWRU�LV�QRW�WKH�SDWK�RI�,VODP��3KLORVRSKLFDO�KHULWDJH�RI�WKH�.D]DNK�
SHRSOH��������S������3RSRYD�	�6WHUQLQ���������,Q�RXU�RSLQLRQ��WKH�UHOLJLRQ�RI�,VODP�
KDV�KDG�D�JUHDW�LQIOXHQFH�RQ�WKH�VSLULWXDO�FXOWXUH�DQG�GHYHORSPHQW�RI�RXU�SHRSOH�

,Q� KLV� ZRUNV�� WKH� SRHW�QDUUDWRUV� RI� WKH� 6\U� ODQG�� ,]WOHXRY�� 6KRUD\DNW\Q�
2PDU\��=KL\HQED\�'X]EHPEHWXO\��6KHJHED\�%HNWDVXO\��6H\W]KDQ�%HNVKHQWD\XO\���
.DQO\�=KXVLS��%D]DU�=K\UDX��%XGDED\�.DE\OXO\��.HWH�=KXVLS��7DXED\XO\�=KXVLS��
.DUDVDNDO� <HULPEHW�� 6XOH\PHQXO\� <VSDQ�� 6DON\PED\HY� 7XU\PEHW�� SURSDJDWLQJ�
,VODP��FDOOHG�RQ�WKH�SHRSOH�WR�PRUDOLW\��KXPDQLW\��7KH\�WDXJKW�WKH�SHRSOH�WR�VKRZ�
WKHLU�ORYH�IRU�$OODK�WKURXJK�JRRG�GHHGV��WKURXJK�UHVSHFW�IRU�WKH�SHUVRQ��WKH\�FDOOHG�
SHRSOH� WR� HWKLFV��PRUDOLW\�� DQG� H[FHOOHQFH� E\� XQGHUVWDQGLQJ� WKH� VHFUHWV� RI� KXPDQ�
H[LVWHQFH�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�,VODPLF�UHOLJLRQ��,Q�WKHLU�NQRZOHGJH��WKH�UROH�
RI� WKH� SULQFLSOHV� RI� ,VODP� LQ� WKH� GHYHORSPHQW� RI� HDFK� LQGLYLGXDO� ZDV� KLJKO\�
DSSUHFLDWHG�

)RU� H[DPSOH��7RXUPDJDPEHW� ,]WOHXRY� LQ� DOO� YHUVHV� VDLG� WKDW� LQ�SXUVXLW� RI�
KXPDQLW\��ORYH�RI�$OODK��UHVSHFW�IRU�KXPDQLW\�WKHUH�PXVW�EH�VSLULWXDO�SXULW\�

,Q� WKH� SRHP� ©<HW� $OOD�� D]KDU\PGD� $\GDQ� GD� DVK\Nª� �'R� LW�� $OODK�� P\�
DSSHDUDQFH�LV�FOHDQHU�WKDQ�WKH�PRRQ��KH�ZULWHV�

³2\ÕPQDQ�ZD\ÕPGÕ�HWLS�TDúÕT�

(W�$OOD� DMDUÕPGÕ�$\GDQ�GD�DúÕT�

4DWHPGL�TÕOÕS� ÷DSZ�TÕO÷DQ�QHQGH\�

$WDTWDQ�DPDQ�VDTWD�GHJHQ�SDVÕT�

.|UVHWLS�TD\WNHQPHQHQ�NHxGLJLxGL�

(O�DWÕQ�lKOL�wVODPQÕx�HWSH�MDVÕT´�

�=KXVLSRY�	�%DEDJXORY��������S�������

,Q� WKH� PLGGOH� RI� WKH� GD\�� *RG� EOHVVHV� WKH� ORYH� RI� *RG�� H[DOWLQJ� KLP��
H[KRUWLQJ�KLP�WR�VDYH�WHQ�EOHVVHG�RQHV�IURP�DOO�HYLO��UHPLQGV�PH�WKDW�LW�LV�QHFHVVDU\�
WR�YDOXH�WKH�EHVW�RI�KXPDQ�OLIH�LQ�WKH�ZRUOG�

,Q�WKH�SRHP�©%tWVH�ԧPtU��GԛQL\HGHQ�NtP�ԧWSH\Gt�ª��$OO�DUH�PRUWDO���,]WOHXRY�
FODLPV�WKDW�HYHU\�SHUVRQ¶V�KHDUW�PXVW�KDYH�IDLWK��KH�XUJHV�SHRSOH�WR�REH\�WKH�ZLOO�RI�
$OODK�

³gOHP�GHS�|PLU�ELWSH\�HWSH�ZD\ÕP�

g]LxQHQ�|]JHJH�$OOD�W�QHUWSH\GL
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-HJL]EH\�EDVWD�MD]÷DQ�QHVLEHxGL�

:DTÕWVÕ]�ZúZ�TÕOÕS��GHUWSH\G´

�=KXVLSRY�	�%DEDJXORY��������S�������

7KH�SHFXOLDULW\�RI�WKH�SRHP��DV�ZH�QRWHG��LV�WKDW�WKH�ZRUGV�LQWHQGHG�IRU�WKH�
GHVFHQGDQWV�DUH�LQVWUXFWLYH��UHOLJLRXV�DQG�HGXFDWLRQDO�LQ�QDWXUH��7KH�PDLQ�JRDO�RI�WKH�
SRHW�ZDV��LQIOXHQFLQJ�WKH�IHHOLQJV�DQG�KXPDQ�FRQVFLRXVQHVV�RI�WKH�SRVLWLRQV�RI�WKH�
,VODPLF�ZRUOGYLHZ��FDOOLQJ�IRU�NQRZOHGJH�DQG�VHUYLFH�WR�WKH�SHRSOH��WR�VKRZ�WKH�ZD\�
WR�WKH�YDOXHV�RI�,VODP��,W�VKRXOG�EH�QRWHG�WKDW�WKH�HGLILFDWLRQ�RI�WKH�UHIOHFWLRQV RI�WKH�
SRHW�RI�D�UHOLJLRXV�DQG�HGXFDWLRQDO�QDWXUH�LV�EDVHG�RQ�KLV�RZQ�,VODPLF�ZRUOGYLHZ�

³$\WTDQÕQ�4XUDQ�DWWÕ�TÕO�NLWDSWÕx�

3HQGHVLx�EDVÕQGD�ERO�EXO�WDODSWÕx�

-DW�TÕOÕS�-DSSDU�[DTWÕ�MDWVDx�± WXPDQ�

ÍPDQPHQ�LúLQ�N|UVHWLS�N|xLO�TDSWÕx´�

�=KXVLSRY�	�%DEDJXORY��������S������

,Q�YHUVHV��WKH�SRHW�QRWHV�WKDW�LQ�UHOLJLRQ��,VODP��VFLHQFH�DQG�HGXFDWLRQ�LVVXHV�
D�VSHFLDO�UROH��7KHVH�WKRXJKWV�RI�WKH�SRHW�DUH�FRQVRQDQW�ZLWK�WKH�WKRXJKWV�FRQWDLQHG�
LQ�YHUVH�����RI�6XUD�7DKD�RI� WKH�KRO\�ERRN�4XUDQ��+DGLWK�VD\V�WKDW�D�SHUVRQ�ZKR�
WKLUVWV�IRU�HGXFDWLRQ�ZLOO�ILQG�LW�HDVLHU�WR�ILQG�D�ZD\�WR�SDUDGLVH�

%HLQJ�D�UHOLJLRXVO\�HGXFDWHG�SHUVRQ��,]WOHXRY�XQGHUVWRRG�WKH�LPSRUWDQFH�RI�
VFLHQWLILF�NQRZOHGJH�LQ�HGXFDWLQJ�WKH�\RXQJ�JHQHUDWLRQ��7KH�SRHW�XQGHUVWRRG�WKDW�IRU�
KXPDQLW\�WKHUH�LV�QR�JUHDWHU�YDOXH�WKDQ�WKH�HGXFDWLRQ�RI�WKH�\RXQJHU�JHQHUDWLRQ��+H�
FRQVLGHUHG� KLV� GXW\� DV� D� SRHW� DQG� D� FLWL]HQ� WR� HGXFDWH� WKH� \RXQJHU� JHQHUDWLRQ��
WKHUHIRUH� LQ� KLV� ZRUNV� KH� FLWHG� H[DPSOHV� IURP� WKH� OLYHV� RI� WKH� SURSKHWV� $\XE��
0RKDPPHG��LPDPV��JORULILHG�WKH�SRVLWLRQ�RI�,VODPLF�FXOWXUH

,Q�WKH�,VODPLF�ZRUOGYLHZ�RI�WKH�SRHW�UHIOHFWV�WKH�SODFH�RI�PDQ�LQ�WKH�ZRUOG��
KLV� YLHZV�� DQG� PDQLIHVWDWLRQV� RI� KLV� YLWDO� QDWLRQDO� NQRZOHGJH�� 7KURXJK� UHOLJLRQ��
,VODP��DV�D�IRUP�RI�VRFLDO�FRQVFLRXVQHVV��KH�VRXJKW�WR�FXOWLYDWH�WKH�EHVW�PRUDO�TXDOLWLHV�
RI�WKH�\RXQJHU�JHQHUDWLRQ��,]WOHXRY�XQGHUVWRRG�XSEULQJLQJ�DV�WKH�EDVLV�RI�OHDUQLQJ�
DQG�NQRZOHGJH�DQG�VRXJKW�LWV�RULJLQV�LQ�WKH�WHDFKLQJV�RI�,VODP��)LUVW�RI�DOO��WKH�SRHW�
H[DOWV�KXPDQLW\�DQG�PRUDOLW\��EDVHG�RQ�UHDVRQ�DQG�HGXFDWLRQ�

7KH� WHDFKLQJV� RI� 7RXUPDJDPEHW� DUH� DQ� LQH[KDXVWLEOH� VRXUFH� RI� ZLVGRP��
HUXGLWLRQ�� PRUDOLW\�� +H� VKRZHG� UHVSHFW� IRU� WKH� ZRUGV� RI� $OODK�� WKH� SXULW\� RI� KLV�
WKRXJKWV� WRZDUGV� $OODK�� DQG� JORULILHG� KLV� IDLWK�� +H� QRW� RQO\� VD\V� WKDW� IDLWK� LV� D�
GHOLYHUDQFH�IURP�KXPDQ�YLFHV��EXW�DOVR�DIIHFWV�WKH�PLQGV�RI�\RXQJ�SHRSOH�E\�RIIHULQJ�
WR�FKRRVH�WKLV�SDWK�
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,Q�WKH�ZRUN�©ԚJtW�Vԧ]�ª��:RUGV�RI�DJLWDWLRQ��

³$OOD��GHS�DODxGÕTWÕ�TR\ÕS�HQGL�

'LQ�TDPÕQ�GHN�VDZÕQGD�'26�N|ULxGHU�

7DUWÕPVÕ]�WLUOLNNH�WDOWDxGDPD\�

$VÕOGÕx�DOGÕQ�R\ODU�HVNHULPGL�HO´��

�=KXVLSRY�	�%DEDJXORY��������S������

7KH� SRHW� VHHNV� WR� LPSURYH� WKH� FRQVFLRXVQHVV� RI� WKH� \RXQJHU� JHQHUDWLRQ��
RSHQO\�SUHDFKLQJ�WKH�IRXQGDWLRQV�RI�,VODP��+H�FDOOV�IRU�WKH�LGHD�WKDW�LW�LV�QHFHVVDU\�WR�
LPSURYH�RQH¶V�PRUDOLW\�DQG�SD\�DWWHQWLRQ�WR�WKH�HGXFDWLRQDO UROH�RI�UHOLJLRQ�

+H�VHHV� WKH�SDWK�RI� UHQXQFLDWLRQ�RI�JUHHG�� OXVW��DQG�RWKHU�KXPDQ�YLFHV� LQ�
FRPELQLQJ�UHOLJLRXV�PRUDOLW\�ZLWK�HGXFDWLRQDO�LGHDV��:RUOGYLHZ�RI�7RXUPDJDPEHW�
LV�YHU\�H[WHQVLYH��:LWK�DOO�KLV�KHDUW�WKH�SRHW�JORULILHV�WKH�JUHDWQHVV�RI�$OODK�

³6HULJLx�MRT�ELU��$OOD�

2\OD\WX÷ÕQ�WLSWL�WLUL��$OOD�

4DOD\GD�TXOÕxQÕx�

g]LxH�wD÷OXPDW�VÕUÕ��$OOD�

ÍPDQÕPGÕ�MROGDV�HW�

'�QwHGHQ�GHVHx�M�U��$OOD

4DEÕO�TÕO�GHS�PXQÕPGÕ�

$OGÕxDGD�TXOÕx�WXU��$OOD

hPLWLPGL��]EH�±GHS

$\WTDQVÕx�|]Lx�4XUDQGD´��

�=KXVLSRY�	�%DEDJXORY��������S�������

,Q�WKH�SRHP��KH�HQWKXVLDVWLFDOO\�VD\V�WKDW�ZLVGRP�OLHV�LQ�WKH�IDFW�WKDW�$OODK�
LV�DQG�KH�LV�RQH��E\�WKLV�KH�VKRZV�D�SLFWXUH�RI�WKH�0XVOLP�ZRUOGYLHZ��7KH�SRHW�VKRZV�
WKH� UROH� RI� VFLHQFH� DQG� HGXFDWLRQ� LQ� ,VODP�� WKHLU� VLJQLILFDQFH� LQ� KXPDQ� OLIH�� +H�
EHOLHYHV�WKDW�WKH�VRXUFH�RI�UHDVRQ��WKRXJKWV�LV�WKH�IRXQGDWLRQV�RI�WKH�UHOLJLRQ�RI�,VODP�

9HUVHV�RI�7RXUPDJDPEHW�DUH�RI�JUHDW�LPSRUWDQFH�IRU�PRUDO�HGXFDWLRQ��WKH�
IRUPDWLRQ�RI�SHUVRQDOLW\��7KH�EHJLQQLQJ�RI�WKH�XSEULQJLQJ�RI�D�SHUVRQ�KH�VRXJKW�LQ�
PRUDOLW\��LQ�,VODPLF�FXOWXUH��&RQVLGHULQJ�KLV�GXW\�WR�SURPRWH�WKH�,VODPLF�ZRUOGYLHZ��
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KH� SURSRVHG� ZD\V� RI� HGXFDWLQJ� WKH� ZKROH� QDWLRQ� LQ� WKH� VSLULW� FKDUDFWHULVWLF� RI�
KXPDQLW\�

7KH�JUHDW�&]HFK�HGXFDWRU�&RPHQLXV�EHOLHYHG�LQ�WKH�SRZHU�RI�HGXFDWLRQ��,Q�
KLV� RSLQLRQ�� HGXFDWLRQ� VKRXOG� EH� DLPHG� DW� DFKLHYLQJ� WKUHH� JRDOV�² DZDUHQHVV� RI�
RQHVHOI�DQG�WKH�HQYLURQPHQW��PHQWDO�HGXFDWLRQ��DQG�IDLWK�LQ�D�JRG�UHOLJLRXV�HGXFDWLRQ��
$FFRUGLQJ� WR� WKLV� YLHZ�� ZH� FDQ� VD\� WKDW� HGXFDWLRQ� GHYHORSV� LQ� WKH� UHODWLRQVKLS�
EHWZHHQ�WKH�HQYLURQPHQW�DQG WKH�PLQG��WKH�HQYLURQPHQW��UHOLJLRQ��JXLGH�SHRSOH�WR�
WKH�ULJKW�SDWK��

7KH�QDUUDWRUV�RI�WKH�6\U�ODQG�XQGHUVWRRG�WKH�HGXFDWLRQ�RI�FLWL]HQV�WKURXJK�
WKH�,VODPLF�ZRUOGYLHZ�DV�WKH�HGXFDWLRQ�RI�QRELOLW\�DQG�PHUF\�LQ�WKHP��7KHUHIRUH��LQ�
WKHLU�ZRUNV�� WKH\�DGKHUHG� WR� WKLV�SRVLWLRQ��7KH�+DGLWK�RI�����3URSKHW�0RKDPPHG�
VWDWHV� WKDW� ³NQRZOHGJH� DV� VXFK� FDQ� EH� GLYLGHG� LQWR� WZR� W\SHV�� 7KH� ILUVW� LV� WKH�
NQRZOHGJH� RI� WKHLU� UHOLJLRQ�� 7KH� VHFRQG� W\SH� LV� D� VSHFLDOL]HG� HGXFDWLRQ�� WKURXJK�
ZKLFK�RQH�FDQ�EHFRPH�DQ�H[SHUW�LQ�D�SDUWLFXODU�ILHOG�DQG�WKHUHE\�EULQJ�EHQHILWV�WR�
VRFLHW\´� �7KH� ZRUGV� RI� 3D\JDPEDU� ³+DGLWK� RI� WKH� 3URSKHW� 0RKDPPHG�� WKH�
0HVVHQJHU�RI�$OODK´��������S������

7KH�SRHW�QDUUDWRUV�RI�6\U�EHOLHYHG�WKDW�NQRZOHGJH�ZDV�WUDQVPLWWHG�RQ�WKH�
EDVLV�RI�WKH�ODQJXDJH�RI�VFLHQFH�DW�WKH�ZLOO�RI�WKH�0RVW�+LJK��7KURXJK�HGLILFDWLRQ��
WKH\�VKRZHG�WKH�QH[W�JHQHUDWLRQ�WKH�ZD\�WR�UHOLJLRXV�PRUDOLW\�

3RHW� 6KRUH\DNW\Q� 2PDU\�� VXSSRUWLQJ� WKLV� LGHD�� XQGHUVWRRG� WKDW� *RG� WKH�
FUHDWRU�LV�RQH�

³6|]LPGL�VHWLJHQ�MDQ��RTÕ�GX÷D�

b\��$OOD��HU�DEDWÕQ�HWSH�±GHS VRO�

$O��TXOÕP�GHJHQ�N�QL�DúZ��R\ODS

(\��N|xLOLP��UHQMLPH�ERVDWÕS�EHO´�

�7KH� ZRUGV� RI� 3D\JDPEDU� ³+DGLWK� RI� WKH� 3URSKHW� 0RKDPPHG�� WKH�
0HVVHQJHU�RI�$OODK´��������S������

2U�

³-DUDWTDQ�MDQ�ELWNHQGL�ELU�$OODVÕx�

.|xLOLPQLx�Dú�D\QDVÕQ�NLU�DOPDVÕQ�

%HUPHVHx�|]Lx�WDZSÕT��4ÕGÕU�0lZOHQ�

8OWDWSDV�TDTRúD÷DQGÕ�NLP�DOGDVÕQ´
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7KH�SRHW
V�SRHPV�HQG�QRW�ZLWK�DQ�DSSHDO�WR�KXPDQ�QDWXUH��EXW�ZLWK�IDLWK�DQG�
ORYH� IRU�$OODK��%HLQJ�EHWZHHQ� OLIH�DQG�GHDWK�� VHULRXVO\� LOO��KH� VRXJKW� WR� IXOILOO� WKH�
FRPPDQGPHQWV� RI�$OODK��ZKLFK� UHIOHFWHG� KLV� UHOLJLRXV� RXWORRN�� ,VODP� � LQ�$UDELF�
PHDQV�KXPLOLW\��VXUUHQGHU� WR�*RG��DQG� WKH�EHOLHI� WKDW� WKH�&UHDWRU� LV�RQH��7KH�SRHW�
H[SUHVVHV�KLV�GHYRWLRQ�WR�,VODP�LQ�SRHWLF�ODQJXDJH��

6KRUH\DNW\Q�2PDUD¶V� ULFK� KHULWDJH�� UHIOHFWLQJ� KLV�ZRUOGYLHZ�� RXWORRN� RQ�
OLIH��KDV�D�JUHDW�HGXFDWLRQDO�YDOXH��7KH�PDVWHU�RI�WKH�SRHWLF�ZRUG�.DUDVDNDO�(ULPEHW�
LQ�KLV�ZRUNV�VDQJ�WKH�GLJQLW\�RI�,VODP��LWV�XVHIXOQHVV�WR�PDQ�

³(\��$OOD��UD[PHWLx�N|S��TDKDUÕx�EDU�

öDULSWLx�NHZOLQ�DúWÕx�QHúH�PHQGH\"

%LU�EDVÕx�HúELU�MDQ÷D�WHxJHUPHJHQ

-RT�HWWLx�QHúH�HUOHUGL�DVTDU�EHOGH\��

Íl��$//$��V�\JHQ�TXOÕx�TDWDUÕQDQ�HW�

.�\]HOWLS�N|S�LúLQGH�]DU�MÕODWSD\�´

,Q�WKHVH�YHUVHV��KH�XUJHV�SHRSOH�WR�EH�VDWLVILHG�ZLWK�WKHLU�IDWH��WR�EH�PRGHUDWH�
LQ�WKHLU�GHVLUHV�DQG�WR�EH�KRQHVW��+H�VD\V�WKDW�SHRSOH�DUH�PRUWDO� VR�GXULQJ�OLIH�\RX�
QHHG�WR�WUHDW�HDFK�RWKHU�ZLWK�UHVSHFW��,Q�KLV�SRHPV��KH�VSHDNV�RI�WKH�EHQHILWV�RI�,VODP�

³(QGL�PÕQD�úZPDTTD�QD]DU�VDOD\ÕTúÕ�

%D\�±TD\TÕ���PRODGD�÷D]wP���VRIÕ�÷DIwV��

$OODGDQ�ED\lPLUVL]�EROPD\GÕ�Hú�LV´

�&ROOHFWHG�ZRUNV�RI�.DUDVDNDO�(ULPEHWD��������S������

,Q�RXU�RSLQLRQ��WKH�SRHW�EHOLHYHV�WKDW�LQ�WKH�,VODPLF�ZRUOGYLHZ�WKHUH�DUH�WKUHH�
TXDOLWLHV� � WUXWK�� KXPDQLW\�� DQG� ZLVGRP� � FKDUDFWHULVWLF� RI� D� FRPSUHKHQVLYHO\�
GHYHORSHG�SHUVRQ��,I�ZH�VD\�WKDW�WKH�HVVHQFH�RI�PDQ��ZKLFK�JHQHUDWHV�ERWK�JRRG�DQG�
HYLO��LV�IXOO�RI�LQWHUQDO�FRQWUDGLFWLRQV��WKHQ�WKH�ZRUOG�RXWORRN�RI�<HUPEHW�LV�FRPELQHG�
ZLWK�WKH�WKRXJKWV�RI�,VODP�

2QH�RI� WKH� W\SHV�RI� SRHPV� UHFRJQL]HG�E\� WKH� UHOLJLRXV� ,VODPLF� FXOWXUH� LV�
SUD\HU�SRHPV��ZKLFK�DUH�ZLGHO\�UHSUHVHQWHG�LQ�WKH�ZRUNV�RI�WKH�SRHW�SRHWV�RI�WKH�6\U�
ODQG�� ,Q� WKHVH�ZRUNV��SURPRWLQJ� ,VODP��SRHWV�FDOOHG�RQ� WKH�SHRSOH� IRU�PRUDOLW\�� ,Q�
WKHP�WKH\�WXUQHG�WR�*RG��SUD\HG�WR�KLP��FRPSODLQHG�DERXW�WKHLU�IDWH��EXW�WKH�PDLQ�
LGHDV�ZHUH�XQOLPLWHG�ORYH�IRU�$OODK��DSSHDO�WR�KLP��KLV�SUDLVH�

5HIOHFWLRQV�LQ�WKH�SRHPV�RI�WKH�SUD\HUV�RI�WKH�SRHW�VWRU\WHOOHUV�GR�QRW�KDYH�
FRQWLQXLW\�ZLWK�WKH�LGHDV�RI�WKH�WKLQNHUV�RI�WKH�,VODPLF�ZRUOGYLHZ�ZKR�OLYHG�EHIRUH�
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WKHP��KRZHYHU��RQH�FDQ�QRWLFH�WKH�FRQWLQXLW\�ZLWK�WKH�PRGHUQ�TXHVW��)RU�H[DPSOH��
WKH�SRHP�³7KH�3UD\HU�RI�+XPLOLW\´�E\�6KHJHED\�%HNWDVXO\�ZURWH��EHOLHYLQJ�LQ�WKH�
SRZHU�RI�$OODK�ZLWK�DOO�KLV�KHDUW�

³%XGDED\�4DEÕOXOÕQÕx�Íl��

$OOD��VwÕQDPÕQ�ELU�|]LxH�

4XGD\GÕx�TXGUHWL�N�úWL�

'�QwHGH�GLQ�N�úWL�´

6HLW]KDQ�%HNVKHQWDXO\�ZURWH�D�VHULHV�RI�SUD\HU�YHUVHV�LQ�ZKLFK�KH�VD\V�WKDW�
DOO�OLIH�LV�WKH�FUHDWLRQ�RI�$OODK��7KHVH�DUH�WKH�IROORZLQJ�YHUVHV��ޙRU\NޙD\W�UD\GDQ��Nޙ.�³
��)HDU�*RG��ԛGD\GDQ�ªޙ.

³4DUD�MHUGH�MDWD�±MDWD�

4wQD\�N|UPH�MDQÕPGÕ��$OOD

0lWH�± PlWHO�±PlOH�±PlQ�WH�

4ÕVWD\��N|UPH�MDQÕPGÕ��$OOD�

6lOH�PlWH�±VlO�PlWH�

4ÕO÷DQ�]DUÕx�TDEÕO�EROPDV�´

+H�WDONV�DERXW�WKH�ODZV�RI�OLIH�LQ�WKH�ODQJXDJH�RI�WKH�SRHP�SUD\HU�JHQUH�

³4XOÕxGD\�N|U�TDGLU��$OOD�

3lUVPHQLxH�|WHP�QDPD

g]Lx�UDTÕP�R\ODPDVDx�

%L]�SHQGHQLx�M�]L�TDUD´�

�&ROOHFWHG�ZRUNV�RI�.DUDVDNDO�(ULPEHWD��������S������

7KH� SRHW� 6HLW]KDQ� VXSSOHPHQWHG� KLV� SUD\HUV� DERXW� KXPDQ� GHVWLQLHV� ZLWK�
,VODPLF�UHOLJLRXV�WKRXJKWV��+LV�ZRUOGYLHZ�UHIOHFWV�WKH�VFDOH�RI�WKH�WHDFKLQJV�RI�,VODP��
+H�EHOLHYHG�WKDW�ULJKWHRXVQHVV��WXUQLQJ�WR�$OODK�FUHDWHV�D�ERQG�WKDW�DULVHV�EHWZHHQ�
$OODK�DQG�PDQ

$FFRUGLQJ�WR�WKH�SRHW��LQ�RUGHU�WR�NQRZ�KLPVHOI��D�SHUVRQ�PXVW�NQRZ�$OODK��
ZRUVKLS�KLP��GHGLFDWH�WR�KLP�ODXGDWRU\�YHUVHV�DQG�WKHUHE\�FRPH�WR�SXULILFDWLRQ�
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3RHWV�ZKR�UHFHLYHG�UHOLJLRXV�HGXFDWLRQ�SHUFHLYHG�SUD\HU�YHUVHV�DV�D�QLJKW�
SUD\HU��DV�UHFRJQLWLRQ�RI�WKH�IRXQGDWLRQV�RI�WKH�UHOLJLRQ�RI�,VODP��7KH\�FRPSLOHG�D�
VDPSOH�VFKHGXOH�EDVHG�RQ�WKH�SULQFLSOHV�RI�UHOLJLRQ�

7KH�SRHW�,]WOHXRY�ZDV�D�UHOLJLRXVO\�HQOLJKWHQHG�SHUVRQ�ZKR�UHVSHFWHG�DOO�WKH�
FRQGLWLRQV�RI�,VODP��,Q�KLV�,VODPLF�ZRUOGYLHZ�LV�WKH�UHFRJQLWLRQ�RI�WKH�IRXQGDWLRQV�RI�
UHOLJLRQ�� 7KHVH� LGHDV� KH� FRQYH\HG� LQ� YHUVHV� RI� UHOLJLRXV� VXEMHFWV� WKURXJK�
SKLORVRSKLFDO�UHIOHFWLRQV��3RHPV�� WKH�SRHW
V�SUD\HUV�VLJQLILFDQWO\�H[SDQG�WKH�FRQFHSW�
RI�WKH�,VODPLF�ZRUOGYLHZ�LQ�.D]DNK�SRHWU\�

,Q�KLV�YHUVHV�©$EDW�HW��$OOD��PHQLx�GZ VDUDPGÕ�ª��©(\�$OOD��DWD�R\ODS�WDZSÕT�
±WlEH� ª�� ©-XEDWDU� N�QLQLx� EDU� PD� $OOD�� (\� $OOD�� UDTÕP� R\OD� PXVÕOPDQ÷Dª� PXFK�
DWWHQWLRQ� LV� SDLG� WR� WKH� SUREOHP� RI� HGXFDWLRQ�� WKH� SRHW� H[SUHVVHV� YHU\� LPSRUWDQW�
WKRXJKWV�LQ�YHUVHV��IRU�H[DPSOH�

³(\�.lULPJH��N|xLOLQ�N|UNH\W�PXVÕOPDQQÕx

4ZDQGÕU�TDELULQGH�TÕVÕO÷DQQÕx

7DZSÕT�EHU�ELUHZ�HPHV��ElULQH�GH�

.|xLOLQHQ�wPDQ�QXUÕQ�XúÕU÷DQQÕx�´�

�:RUNV�RI�7� ,]WOHXRY��������S�������

7KH�SRHW�� WXUQLQJ� WR�$OODK��DVNV�KLP�WR�JLYH�SLHW\� WR�D�ZLVH�PDQ� WKDW�KDV�
LQWHOOLJHQFH��NQRZOHGJH�DQG�PRUDO�TXDOLWLHV��7KH�PDLQ�LGHD�RI�WKH�SRHW�LV�WR�EULQJ�MR\�
WR�0XVOLPV��WR�VKRZ�PHUF\�WR�DOO�

7KURXJK� WKH� ,VODPLF� ZRUOGYLHZ�� QDUUDWRU� SRHWV� UHYHDOHG� D� ZLVH�� HWHUQDO�
WKRXJKW�DERXW�WKH�QHHG�IRU�PRUDO�HGXFDWLRQ��+ROLVWLF�HGXFDWLRQ�RI�WKH�SHUVRQ��VHOI�
LPSURYHPHQW�WKURXJK�,VODPLF�NQRZOHGJH�OHDGV�WR�VRSKLVWLF�FXOWXUH��7KURXJK�WKH�ORYH�
RI�$OODK��SRHWV�H[SUHVVHG�WKHLU�KXPDQLVWLF�WKRXJKWV�LQ�DUWLVWLF�IRUP�DQG�FDOOHG�SHRSOH�
WR�IDLWK�

7KH�,VODPLF�ZRUOGYLHZ�LQ�WKH�V\VWHP�RI�YLHZV�RQ�WKH�QDWXUH��QDWXUH��UHOLJLRQ��
GHYHORSPHQW�RI�KXPDQ�LQWHOOLJHQFH�RI�WKH�SRHWV�RI�6\U��ILUVW�RI�DOO��ZDV�UHIOHFWHG�LQ�
SXEOLF�UHODWLRQV�

7KH�QDUUDWRUV�RI�6\U�LQ�.D]DNK�SRHWU\�RFFXSLHG�D�VLJQLILFDQW�SODFH��FUHDWLQJ�
KLV�RZQ�KDQGZULWLQJ�WKURXJK�WKH�,VODPLF�ZRUOGYLHZ��UDLVHG�WKH�OHYHO�RI�FRQVFLRXVQHVV�
DQG�VSLULWXDOLW\�RI�WKH�SHRSOH�

3RHWV��QDUUDWRUV�ZKR�SDLG�JUHDW�DWWHQWLRQ�WR�WKH�XSEULQJLQJ�RI�WKH�\RXQJHU�
JHQHUDWLRQ��VHW�WKHPVHOYHV�WKH�IROORZLQJ�WDVNV�� � WR�LPSURYH�,VODPLF�HGXFDWLRQ��� WR�
HQULFK�WKH�LQQHU�ZRUOG�RI�D�SHUVRQ��� WR�LPSURYH�KLV�PLQG�VR�WKDW�D�SHUVRQ�FRXOG�NQRZ�
KLPVHOI��7KH\�XQGHUVWRRG�WKDW�WKH�SXULW\�RI�WKH�VRXO�EHJLQV�ZLWK�XSEULQJLQJ��VR�WKH\�
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SDLG� JUHDW� DWWHQWLRQ� WR� SHUIHFWLQJ� WKH� KXPDQ� VRXO�� HGXFDWHG� WKHP�� LQIOXHQFLQJ� WKH�
IHHOLQJV�RI�WKH�SHUVRQ�

&RQVHTXHQWO\�� WKH� ,VODPLF�ZRUOGYLHZ� LV� FDSDEOH�RI� WXUQLQJ�ZLVH� WKRXJKWV�
LQWR�D�PHDQV�RI�HGXFDWLRQ�

���&RQFOXVLRQ

7KH�SRHWV�RI� WKH�6\U� ODQG��HQJDJHG� LQ�UHOLJLRXV�DQG�HGXFDWLRQDO�DFWLYLWLHV�
DQG�FUHDWLQJ�ZRUNV�RQ�UHOLJLRXV�VXEMHFWV��ZHUH�IDPLOLDU�ZLWK�WKH�ZRUNV�RI�VFKRODUV�RI�
&HQWUDO� $VLD� DQG�ZRUOG� UHOLJLRXV� VFKRODUV� DQG� WRRN� DQ� H[DPSOH� IURP� WKHP�� 7KH\�
UHOLHG� RQ� WKH� ZRUOG�IDPRXV� ZRUN� �%DELUQDP�� RI� %DE\UD�� 7KH� VWUHQJWK� RI� WKHLU�
UHOLJLRXV� ZRUOGYLHZ� OLHV� LQ� WKH� IDFW� WKDW� WKH\� KDYH� FRPELQHG� WKH� FRQFHSWV� RI�
NQRZOHGJH�� LQWXLWLRQ�� ORJLF�� LQWHOOLJHQFH�ZLWK� WKH�FRQFHSWV�RI� UHOLJLRQ��7KH\�FKRVH�
UHOLJLRXV�DQG�HGXFDWLRQDO�DFWLYLWLHV��EHFDXVH�WKH\�XQGHUVWRRG�WKDW�WKH�ZD\�WR�JHW�ULG�
RI�LJQRUDQFH�LV�HGXFDWLRQ��DUW�DQG�UHOLJLRQ�

7KH�DGYDQWDJH�RI�FRPSUHKHQGLQJ�UHOLJLRQ�LV�WKDW�LW�LPSURYHV�D�SHUVRQ��OHDGV�
KLP�WR�PRUDOLW\��KXPDQLW\��FDOOV�IRU�PDVWHULQJ�DUW�DQG�VFLHQFH�

2Q�WKH�6\U�ODQG��WKLV�GLUHFWLRQ�LQ�OLWHUDWXUH�ZDV�LQWURGXFHG�E\�,]WOHXRY��%D]DU�
=K\UDX��6KRUD\DNW\Q�2PDUD��.DUDVDNDO�(ULPEHW��.DXO\�=KXVLS��%XGDEDL�.DE\O\O\�
DQG�RWKHUV��7KHLU�ZRUNV�DUH�UHOLJLRXV�DQG�HGXFDWLRQDO�LQ�QDWXUH�

3URPRWLQJ�,VODP��SRHWV�ZLWK�WKHLU�GLGDFWLF�SKLORVRSKLFDO�SRHPV�FRQWULEXWHG�
WR�WKH�PDVWHU\�LQ�WKH�PLQGV�RI�SHRSOH�RI�WKH�PDLQ�SURYLVLRQV�RI�UHOLJLRQ�

7KHVH� ZRUNV� DUH� LQYDOXDEOH� VSLULWXDO� ZHDOWK� DQG� DUH� WKH� EDVLV� IRU� WKH�
HGXFDWLRQ�RI�IXWXUH JHQHUDWLRQV�

,Q� WKH� KLVWRU\� RI� WKH� IRUPDWLRQ� DQG� GHYHORSPHQW� RI� .D]DNK� OLWHUDWXUH��
UHOLJLRXV�ZRUNV�RFFXS\�D� VSHFLDO�SODFH��7KH� LVVXHV�RI� IRUPLQJ� WKH� WUDGLWLRQ�RI� WKH�
,VODPLF� ZRUOGYLHZ�� WKH� ZD\V� RI� LWV� GHYHORSPHQW� DUH� GHYRWHG� WR� WKH� UHVHDUFK� RI�
.XPLVEDHYD� 6DWEDHYD�� $EGLJD]L\HYD�� .HOLPEHWRYD�� %DLERV\QRYD�� <HVLP��
1\VDQED\HYD��DQG�.KDPLWRYD�

7KH� FRQWLQXDWLRQ� RI� WKH� WUDGLWLRQ� RI� WKH� ,VODPLF� ZRUOGYLHZ� DQG� LWV�
HGXFDWLRQDO�VLJQLILFDQFH�WKDW�KDV�H[LVWHG�IRU�PDQ\�\HDUV�LQ�WKH�WUDGLWLRQV�RI�OLWHUDWXUH�
LV�WKH�PDLQ�LVVXHV�RI�RXU�UHVHDUFK�

6XFK�UHOLJLRXVO\�HGXFDWHG�SRHWV�RI�6\UD�DV�%DONL�%D]DU��,]WOHXRY��6KRUD\DNW\�
2PDU��.DUVDNDO�<HUPEHW��.HWH�=KXVLS��.DQO\�=KXVLS��LQWURGXFHG�D�QHZ�VWUHDP��IUHVK�
EUHDWK�LQWR�WKH�.D]DNK�OLWHUDWXUH�

,Q� WKH� ZRUNV� RI� WKHVH� SRHWV�� WKH� ,VODPLF ZRUOGYLHZ� LV� FRPELQHG� ZLWK�
PRGHUQLW\�DQG�WKH�VSLULWXDO�SURFHVV�
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:H� KDYH� DQDO\]HG� WKH� SRHPV� ZULWWHQ� E\� WKHP�� GUHZ� DWWHQWLRQ� WR� WKH�
FRQWULEXWLRQ�WKH\�PDGH�WR�WKH�DUW�RI�WKH�ZRUG�

+XPDQLVWLF� WKRXJKWV� LQ� WKH� RXWORRN� RI� WKH� SRHWV� RI� 6\U� OHDG� WR� KRQHVW\��
GHYRWLRQ��IDLWK��UHDVRQ��DQG�LQWHOOLJHQFH�

%DVHG�RQ�WKH�ZRUNV�RI�LQGLYLGXDO�SRHWV��ZULWWHQ�RQ�UHOLJLRXV�,VODPLF�WKHPHV��
WKH�KROLVWLF�PHDQLQJIXO�XQLW\�DQG�DUWLVWLF�WHFKQLTXHV�LQ�WKH�ZRUNV�RI�QDUUDWRUV�ZHUH�
GHWHUPLQHG�

7KH�DQDO\VLV�RI�ZRUNV�RI�D�UHOLJLRXV�,VODPLF�FKDUDFWHU�WKDW�KDYH�FRPH�GRZQ�
WR�RXU�GD\�LV�RI�JUHDW�LPSRUWDQFH�IRU�GHWHUPLQLQJ�WKH�DHVWKHWLF�SRZHU�RI�WKH�DUW�RI�
VSHHFK��WKH�NQRZOHGJH�RI�UHOLJLRXV�EHOLHIV��DQG�WKH�LGHQWLILFDWLRQ�RI�WKHLU�IHDWXUHV�

7KH� REMHFW� RI� UHVHDUFK� RQ� D� VSHFLDO� VFLHQWLILF� DQG� WKHRUHWLFDO� EDVLV� LV� WKH�
,VODPLF�ZRUOGYLHZ�DQG�WHDFKLQJ�DERXW�WKH�HGXFDWLRQ�RI�WKH�\RXQJ�JHQHUDWLRQ�LQ�WKH�
ZRUNV� RI� ,]WOHXRY�� %D]DU� =K\UDX�� 2PDUXOL�� 6HLW]KDQ� %HNVKHQWDX\XO\�� .DE\O\XO\��
.DUDVDNDO�(ULPEHW��DQG�%HNWDVXO\�

)URP� WKH� VWDQGSRLQW� RI�PRGHUQ� WHDFKLQJV� DQG� UHTXLUHPHQWV�� WKHLU� XQLTXH�
PDQQHU�RI�FUHDWLQJ�ZRUNV�RI�D�UHOLJLRXV�GLUHFWLRQ�LV�LQYHVWLJDWHG�

,Q�WKH�ZRUNV�RI�WKH�,VODPLF�ZRUOGYLHZ��DQ�LQGLYLGXDO�DXWKRU
V�LGHD��D�NLQG�RI�
DXWKRU
V�KDQGZULWLQJ��VSHFLILF�PHWKRGV�DQG�WHFKQLTXHV�DUH�DQDO\]HG��7KH�TXHVWLRQV�RI�
WKH�IRUPDWLRQ�DQG�GHYHORSPHQW�RI�WKH�UHOLJLRXV�,VODPLF�WUDGLWLRQ�LQ�.D]DNK�OLWHUDWXUH��
WKH�HGXFDWLRQ�RI�KXPDQLVP�LQ�PDQ�DUH�FRQVLGHUHG�

*LYHQ�WKDW�WKH�WRSLF�XQGHU�FRQVLGHUDWLRQ�LV�TXLWH�H[WHQVLYH��WKH�ZRUNV�RI�RQO\�
LQGLYLGXDO�DXWKRUV�DUH�DQDO\]HG�

3RHWV HGXFDWHG�LQ�(DVWHUQ�VFKRROV��PDGUDVDV��ZKR�VWXGLHG�$UDELF��3HUVLDQ��
&KDJDWDL��7XUNLF�ODQJXDJHV��DGKHUHG�WR�WKH�UHOLJLRXV�DQG�HGXFDWLRQDO�GLUHFWLRQ�LQ�WKH�
ZRUOG� RI� OLWHUDWXUH�� 7KH\� SURPRWHG� ,VODP�� DQG� DW� WKH� VDPH� WLPH� OHIW� UHPDUNDEOH�
VDPSOHV�RI�ZRUNV�RI�.D]DNK�OLWHUDWXUH�

,Q�PRGHUQ�VRFLHW\��UHOLJLRQ�KDV�D�VLJQLILFDQW�LPSDFW�RQ�ZRUOG�SURFHVVHV��7R�
WDON�DERXW�UHOLJLRQ��,VODPLF�FLYLOL]DWLRQ��\RX�QHHG�WR�XQGHUVWDQG�LW��VWXG\�LW�
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