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$�5XVVLDQ�UHDGHU�ZKR�GRHV�QRW�NQRZ�WKH�7DWDU�ODQJXDJH�FDQ�JHW�DFTXDLQWHG�ZLWK�WKH�
ZRUNV�E\�$��(QLNL�RQO\�YLD�WKHLU�WUDQVODWLRQV�LQWR�5XVVLDQ��WKHUHIRUH��WKH�DQDO\VLV�RI�
WKH�VWUXFWXUDOO\�PHDQLQJIXO�IHDWXUHV�RI�WUDQVODWHG�WH[WV�LQ�WKH�DVSHFW�RI�LQWHUOLWHUDU\
FRPPXQLFDWLRQ�DQG�GLDORJXH�LV�QHFHVVDU\��7KH�JHQUH�VW\OLVWLF�WUDQVIRUPDWLRQV�RI�WKH�
RULJLQDO�DUH�UHYHDOHG�LQ�WKH�WUDQVODWHG�WH[W�RQ�WKH�EDVLV�RI�WKHLU�FRPSDUDWLYH�DQDO\VLV��
,W�LV�EDVHG�RQ�KLV�YLHZ�RI�WUDQVODWLRQ�DV�D�IRUP�RI�GLDORJXH�RI�FXOWXUHV��UHIOHFWLQJ�WKH�
LQWHUDFWLRQ�RI�QRW�RQO\�YDULRXV�QDWLRQDO�ODQJXDJHV��EXW�DOVR�WKH�DUWLVWLF�PRGHOV�RI�WKH�
ZRUOG��7KH�VXEMHFW�RI�WKH�DQDO\VLV�ZDV�WKH�WUDQVODWLRQV�RI�WKH�KLND\�³1LJKW�'URSV´�
DQG�WKH�QRYHO�³$Q�8QVSRNHQ�7HVWDPHQW´�PDGH�E\�0��5DILNRY��+��.KXVDLQRYD�DQG�
6� .KR]LQD��7KH\� UHYHDOHG� WKH� JHQLF� WUDQVIRUPDWLRQV� LQ� WKH� WUDQVODWLRQ� RI� (QLNL
V�
KLND\�LQWR�5XVVLDQ��WKH�WUDQVODWRU�LQWURGXFHV�D�QRYHO�LQWHQWLRQ�LQWR�DQ�HSLF�FRPSOHWH�
SLFWXUH�RI�WKH�ZRUOG��6W\OLVWLF�WUDQVIRUPDWLRQV�DUH�VLJQLILFDQW�LQ�WKH�WUDQVODWLRQ�RI�WKH�
QRYHO�³$Q�8QVSRNHQ�7HVWDPHQW´�E\�.K��.KXVDLQRYD��'HVSLWH�WKH�UDWKHU�DFFXUDWH�DQG�
DGHTXDWH� WUDQVODWLRQ�� .K�� .KXVDLQRYD� GRHV� QRW� PDQDJH� WR� UHFUHDWH� WKH� LQWLPDWH�
FRQILGHQWLDO� DWPRVSKHUH� FUHDWHG� E\� WKH� UK\WKPLF�LQWRQDWLRQDO� RUJDQL]DWLRQ� RI� WKH�
RULJLQDO��7KH\�GHWHUPLQHG� WKDW�6��.KR]LQD� LV�JXLGHG�E\� WKH� WUDGLWLRQV�RI� WKH�1D]LU�
JHQUH�GXULQJ�WKH�WUDQVODWLRQ�RI�WKH�VWRU\�³8QVSRNHQ�7HVWDPHQW´��7KH\�GHWHUPLQHG�WKH�
PDLQ�WUHQGV�LQ�ZKLFK�KHU�FR�FUHDWLRQ�ZLWK�WKH�DXWKRU�RI�WKH�ZRUN�LV�FDUULHG�RXW��7KH�
REWDLQHG�UHVXOWV�FDQ EH�XVHG�WR�VROYH�XUJHQW�SUREOHPV�RI�LQWHUFXOWXUDO�FRPPXQLFDWLRQ�
DQG�GLDORJXH��WR�PDNH�FRPPHQWV�DERXW�WKH�WUDQVODWLRQV�RI�$��(QLNL
V�ZRUNV�IRU�WKH�
5XVVLDQ�VSHDNLQJ�UHDGHU�

.H\ZRUGV� 7DWDU�/LWHUDWXUH��5XVVLDQ�/LWHUDWXUH��'LDORJXH��3HUFHSWLRQ��,QWHUSUHWDWLRQ�

� 3OHDVH�FLWH�WKLV�SDSHU�DV�IROORZV�

)DNKUXWGLQRYD�� /�� ,��� $PLQHYD�� 9�� 5��� 	� 6LEJDWXOOLQD�� $�� 7�� �������� *HQUH�VW\OLVWLF�
WUDQVIRUPDWLRQV�RI�WKH�DXWKHQWLF�WH[W�GXULQJ�WKH�WUDQVODWLRQ�RI�$��(QLNL¶V�ZRUNV�LQWR�5XVVLDQ�
-RXUQDO�RI�5HVHDUFK�LQ�$SSOLHG�/LQJXLVWLFV�����63�������������

� .D]DQ�)HGHUDO�8QLYHUVLW\��.D]DQ��5XVVLD�
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���,QWURGXFWLRQ

7KH�SHUFHSWLRQ�RI�7DWDU�OLWHUDWXUH��LQ�SDUWLFXODU��WKH�ZRUN�RI�WKH�RXWVWDQGLQJ�
7DWDU�ZULWHU�$��(QLNL�������� �������E\�WKH�5XVVLDQ�UHDGHU�LV�WKH�WRSLF�WKDW�LV�UHODWHG�
WR�WKH�VWXG\�RI�ZD\V�DQG�IRUPV�RI�RQH�RI�WKH�ROGHVW�OLWHUDWXUHV�LQ�WKH�ZRUOG�LQWURGXFWLRQ�
WR�WKH�DUWLVWLF�DQG�DHVWKHWLF�H[SHULHQFH��3HUFHLYLQJ�WKH�WH[W�RI�D�IRUHLJQ�FXOWXUH��WKH�
UHDGHU�FRPSDUHV�LW�ZLWK�KLV�H[SHULHQFH��HQULFKHV�LW�ZLWK�QHZ�PHDQLQJV��WKXV�JLYLQJ�
KLP�D�QHZ�OLIH�LQ�D�QHZ�WLPH�DQG�VSDFH��$�5XVVLDQ�UHDGHU�ZKR�GRHV�QRW�NQRZ�WKH�
7DWDU� ODQJXDJH� FDQ� JHW� DFTXDLQWHG� ZLWK� WKH� ZRUN� E\� $�� (QLNL� RQO\� WKURXJK� WKH�
WUDQVODWLRQV� RI� KLV� ZRUNV� LQWR� 5XVVLDQ�� WKHUHIRUH�� WKH� DQDO\VLV� RI� WKH� VWUXFWXUDOO\�
PHDQLQJIXO�IHDWXUHV�RI�WUDQVODWHG�WH[WV�LQ�WKH�DVSHFW�RI�LQWHUOLWHUDU\�FRPPXQLFDWLRQ�
DQG�GLDORJXH�LV�QHFHVVDU\�

3HUFHLYLQJ�WKH�WH[W�RI�D�IRUHLJQ�FXOWXUH��WKH�UHDGHU�LQYROXQWDULO\�FRPSDUHV�LW�
ZLWK�KLV�H[SHULHQFH��HQULFKHV�LW�ZLWK�QHZ�PHDQLQJV��JLYLQJ�KLP��WKXV��D�QHZ�OLIH��LQ�D�
QHZ� WLPH� DQG� VSDFH��7KH� GLDORJXH� RI� FXOWXUHV� LV� IXQGDPHQWDOO\� RSHQ�� HQGOHVV� DQG�
UHSUHVHQWV DQ�LQFRPSOHWH�DQG�OLPLWOHVV�FRQWH[W�LQ�ZKLFK�WH[WV�EHORQJLQJ�WR�GLIIHUHQW�
QDWLRQDO� OLWHUDWXUH� ³OLYH´� DQG� LQWHUDFW�� 7KLV� YDOXH�VHPDQWLF� ILHOG� KDV� D� FXOWXUDO�
IXQFWLRQ��LW�IRUPV�D�VSHFLDO�W\SH�RI�UHDGLQJ�FXOWXUH��ZKLFK�LV�WKH�OHDGLQJ�FRPSRQHQW�
RI�WKH�SHUVRQDOLW\�VSLULWXDO�GHYHORSPHQW��LQFOXGHG�LQ�WKH�VSDFH�RI�GLIIHUHQW�QDWLRQDO�
FXOWXUHV�� FDSDEOH� RI� DHVWKHWLF�� KHUPHQHXWLFDO�� PRUDO� VHOI�DFWXDOL]DWLRQ� LQ� PRGHUQ�
PXOWL�HWKQLF�VRFLHW\��

7KH� JHQUH�VW\OLVWLF� IHDWXUHV� RI� ZULWHU� ZRUN WUDQVODWLRQV� UHSUHVHQWLQJ� WKH�
QDWLRQDO�OLWHUDWXUH�RI�5XVVLD�DUH�VWLOO�SRRUO\�XQGHUVWRRG��7KHUH�IHZ�VWXGLHV�VPDOO�LQ�
VFRSH�FRQFHUQLQJ�WKH�WUDQVODWLRQV�RI�7DWDU�OLWHUDWXUH�LQWR�5XVVLDQ�ZKLFK�FRQVLGHU�RQO\�
FHUWDLQ� DVSHFWV� RI� WKH� OLQJXLVWLF� IHDWXUH� FRUUHODWLRQ� RI� WKH� RULJLQDO� WH[WV� DQG� WKHLU�
WUDQVODWLRQV�DQG�DUH�JHQHUDOO\�HYDOXDWLYH��.KD\EXOOLQD�HW�DO���������*KD]DQIDUSRXU��HW�
DO��� ������� $W� WKDW�� LQ� PRGHUQ� WUDQVODWLRQ� VWXGLHV� WKHUH� LV� DQ� DFXWH� VKRUWDJH� RI�
FRPSUHKHQVLYH�VWXGLHV�RI�WUDQVODWLRQV�RI�WKH�ZRUNV�E\�7DWDU�DXWKRUV��LQ�SDUWLFXODU�$��
(QLNL��LQWR�5XVVLDQ�ZLWKLQ�WKH�SUREOHPDWLF�ILHOG�RI�OLWHUDU\�GLDORJXH�

���0HWKRGV

7KH�FRQFHSW�RI�WKLV�ZRUN�LV�GHWHUPLQHG�E\�%DNKWLQ
V�LGHD�DERXW�GLDORJXH�DV�
D� VSHFLDO� NLQG� RI� VHPDQWLF� UHODWLRQV�� ZKLFK� HPSKDVL]HV� WKH� XQGHUVWDQGLQJ� RI� WKH�
DHVWKHWLF� REMHFW� DV� D� EHLQJ�DHVWKHWLF� IRUPDWLRQ�� ZKLFK� LV� EDVHG� RQ� SHUVRQDO� DQG�
LPPDQHQW�VRFLDO�UHODWLRQV�EHWZHHQ�VXEMHFWV�� ³,´�DQG�³RWKHU´��DXWKRU�DQG�KHUR��ZRUN�
DQG�UHDGHU��%DNKWLQ��������

7KH�PHWKRGRORJLFDO�EDVLV�RI�WKH�ZRUN�ZDV�WKH�UHVHDUFK�RQ�WUDQVODWLRQ�DV�D�
VSHFLDO�IRUP RI�GLDORJXH�EHWZHHQ�OLWHUDWXUH�DQG�FXOWXUHV��7RSHU��������1DJXPDQRYD�
HW� DO��� ������ 6KHPVKXUHQNR� HW� DO��� ������� WKH� SUREOHP� RI� SHUFHSWLRQ� DQG� UHODWHG�
XQGHUVWDQGLQJ� �*DGDPHU��������7DPEXQDQ��������� WKH�SUREOHP�RI� LGHQWLW\�DQG�WKH�
LGHQWLILFDWLRQ�RI�QDWLRQDO�DUW�V\VWHPV��6XOWDQRY��������



*HQUH�6W\OLVWLF�7UDQVIRUPDWLRQV�RI�WKH�$XWKHQWLF�7H[W�'XULQJ�«�_�����

7KH� FRPSDUDWLYH� DQDO\VLV� RI� WKH� RULJLQDO� ZRUN� DQG� LWV� WUDQVODWLRQ� LQWR�
5XVVLDQ�LV�EDVHG�RQ�WKH�YLHZ�RI�WUDQVODWLRQ�DV�WKH�GHYHORSPHQW�RI�D�IRUHLJQ�DUWLVWLF�
WH[W��LQ�WKH�SURFHVV�RI�ZKLFK�WKHUH�LV�D�PXWXDO�LQIOXHQFH�RI�WZR�ODQJXDJH�SLFWXUHV�RI�
WKH�ZRUOG��WZR�DUWLVWLF�DQG�DHVWKHWLF�V\VWHPV��WZR�DXWKRU¶V��WKH�FUHDWRU�RI�WKH�RULJLQDO�
DQG� WKH� WUDQVODWLRQ�� FRQFHSWV� RI� UHDOLW\� DQG� LWV� DUWLVWLF� HPERGLPHQW�� WKH� LQIOXHQFH�
FRQGLWLRQHG�E\�WKH�GHVLUH�RI�WKH�WUDQVODWRU�WR�UHFUHDWH�D�KROLVWLF�DHVWKHWLF�LPSUHVVLRQ�
DQG�SUHVHUYH�WKH�VW\OLVWLF�IHDWXUHV�RI�RULJLQDO�

7R� VROYH� WKH� VHW� WDVNV� LW� LV� SURSRVHG� WR� XVH� LQWHUFXOWXUDO� DSSURDFKHV�� WKH�
HIIHFWLYHQHVV�RI�ZKLFK�ZDV�LGHQWLILHG�LQ�D�QXPEHU�RI�ZRUNV��=DJLGXOOLQD�HW�DO���������
0DUWtQ�HW�DO���������

���5HVXOWV�DQG�'LVFXVVLRQ

7KH\�GHWHUPLQHG�WKH�JHQUH�WUDQVIRUPDWLRQV�RI�(QLNL
V�KLND\�WUDQVODWLRQ�LQWR�
5XVVLDQ�� PDGH� E\� 0�� 5DILNRY�� 7KH� RULJLQDO� FUHDWHV� DQ� LQWHUQDOO\� FRPSOHWHG�
PRQXPHQWDO� LPDJH� RI� WKH�ZRUOG�� HSLF� LQ� LWV� JHQHULF� VHQVH�� ,Q� WUDQVODWLRQ�� WKH� HSLF�
IDEULF�RI�WKH�QDUUDWLYH LV�WRUQ�DSDUW�E\�QRYHO�FRQWUDGLFWLRQ��)RU�H[DPSOH��LQ�WKH�KLND\�
³1LJKW� 'URSV´� �������� $�� (QLNL� WXUQV� WR� WKH� DQDO\VLV� RI� WKH� PRVW� LPSRUWDQW�
SKLORVRSKLFDO��PRUDO��DQG�SV\FKRORJLFDO�SUREOHPV�² D�PDQ�DQG�KLV�FKRLFH�LQ�WKH�PRVW�
GLIILFXOW� FLUFXPVWDQFHV� RI� WKH� SHULRG�� $Q� H[LVWHQWLDO� SORW� UHODWHG� ZLWK� WKH� KHUR¶V�
VSLULWXDO�DZDNHQLQJ�LV�SURMHFWHG�RQWR�D�QDWXUDO�WHPSRUDO�EDFNJURXQG��7KH�VSULQJ�GURS�
PRWLI�LV�UHSHDWHG�SHUVLVWHQWO\��RUJDQL]LQJ�WKH�LQWHUQDO�VWUXFWXUH�RI�WKH�QDUUDWLYH�DQG�
JLYLQJ� LW� D� VSHFLDO� UK\WKP�� 7KH� RQVHW� RI� KHDW�� PHOWLQJ� VQRZ�� D� PHDVXUHG� DQG�
FRQWLQXRXV�GURS�RI�ZDWHU�GURSOHWV�PDUNV�QRW�RQO\�WKH�EHJLQQLQJ�RI�D�QHZ�VHDVRQ��EXW�
DOVR�WKH�GHJHQHUDWLRQ�RI�WKH�ZRUOG��LWV�WUDQVLWLRQ�IURP�RQH�VWDWH�WR�DQRWKHU��7KHUH�LV�D�
JUDGXDO�LQFUHDVH�LQ�WKH�PHDQLQJ�RI�WKH�LPDJH��ZKLFK�LV�PRYLQJ�FORVHU�WR�WKH�WKHPHV�
RI�\RXWK��VSULQJ��DQG�ORYH��1LJKW�GURSV�DV�D�V\PERO�RI�UHQHZDO��WKH�HWHUQDO�G\QDPLFV�
RI�OLIH�EHJLQ�WR�KDYH�D�VSHFLDO�VHPDQWLF�YDOXH��H[SDQGLQJ�WKH�ERXQGDULHV�RI�WKH�KHUR¶V�
FRQVFLRXVQHVV��RSHQLQJ�XS�QHZ�YDOXH�GLPHQVLRQV�WR�KLP��OLQNLQJ�LW�ZLWK�D�GUHDP�DQG�
PHPRULHV�RI�WKH�SDVW��7KH�V\QFUHWLF�LPDJH�RI�D�GURS�VSULQJ�\RXWK�ORYH�/HLOD�HUDVHV�
WKH� ERXQGDULHV� EHWZHHQ� WKH� SDVW� DQG� WKH� SUHVHQW�� PDQ� DQG� QDWXUH�� H[WHUQDO� DQG�
LQWHUQDO��7KH�DFWLYH�YROLWLRQDO�LQWHQWLRQ�RI�WKLV�QRQ�VSHFLILF�UHDOLW\�LQYROYHV�WKH�KHUR�
LQ�WKH�XQLYHUVDO�QDWXUDO�UK\WKP��LQ�WKH�HQGOHVV�SURFHVV�RI�UHQHZDO�DQG�UHELUWK��+LV�OLIH�
LV�JUDGXDOO\�ILOOHG�ZLWK�QHZ�VHQVDWLRQV��QDWXUDO�QDWXUDOQHVV�DQG�VSRQWDQHLW\��7KH�PRWLI�
RI�WKH�QLJKW�GURS�IUDPHV�WKH�HSLVRGH�RI�.KDOLO�DQG�/HLOD�PHHWLQJ��7KH�VHULHV�EXLOW�E\�
.KDOLO�� /HLOD��VSULQJ��\RXWK��UHQHZDO�� UHYHDOV�QRW�DQ�H[WHUQDO��FRQGLWLRQDOO\�SRHWLF�
VLPLODULW\� EHWZHHQ� WKH� VXEMHFWV� RI� MX[WDSRVLWLRQ�� EXW� WKHLU� LGHQWLW\�� DQG� VHPDQWLF�
HTXLYDOHQFH��0RUHRYHU�� WKH� WKLQJ� LV�DERXW� WKH� V\PEROLFDOO\� UHDO� WUDQVIRUPDWLRQ� RI�
/H\OD�LQWR�VSULQJ��\RXWK��DQG�UHQHZDO��,Q�WKH�ILQDOH��WKH�ULQJLQJ�RI�D�GURS�LQWURGXFHV�
WKH�WKHPH�RI�ORQHOLQHVV�DV�D�OLIH�RXWFRPH��6R��DQ�LQWHUQDOO\�FRPSOHWHG�SLFWXUH�RI�WKH�
ZRUOG�LV�FUHDWHG�LQ�$��(QLNL
V�KLND\��O\UR�HSLF�LQ�LWV�JHQHULF�TXDOLW\��,Q�WKH�WUDQVODWLRQ�
E\�0��5DILNRY��WKH�ZRUN�HQGV�ZLWK�WKH�SKUDVH�PLVVLQJ�LQ�WKH�RULJLQDO��³%XW�LV�LW�WRR�
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ODWH"´�'URSV�FRQWLQXH�WR�ULQJ��%XW�D�GURS�KROORZV�D�VWRQH´��(QLNHHY���������7KXV��WKH�
VWRU\� DFTXLUHV� DQ� RSHQ� HQGLQJ�� GHVWUR\LQJ� WKH� HSLF� LQWHJULW\� RI� PDQ�� FUHDWLQJ� D�
SUREDELOLVWLF��LQGHILQLWHO\�PXOWLSOH�PRGHO�RI�WKH�ZRUOG��WKH�VWDWXV�RI�WKH�VXEMHFW�DQG�
KLV� IDWH��7KH� WUDQVODWHG� WH[W� HPSKDVL]HV� WKH� QRYHO� LQWHQWLRQ�ZLWK� LWV� FKDUDFWHULVWLF�
³LQFRPSOHWHQHVV´��³XQUHDGLQHVV´��YDULDELOLW\�DQG�RSHQQHVV�WR�WKH�IXWXUH��

7KH�VWRU\�³$Q�8QVSRNHQ�7HVWDPHQW´���������D�ODQGPDUN�ZRUN�E\�$��(QLNL��
KDV� WZR� WUDQVODWLRQV� E\� +�� .KXVDLQRYD� DQG� 6�� .KR]LQD�� 7KH� WUDQVODWLRQ� E\� +��
.KXVDLQRYD� DFFXUDWHO\� FRQYH\V� WKH� IHDWXUHV� RI� WKH� VXEMHFWLYH� RUJDQL]DWLRQ� RI� WKH�
ZRUN�� WKH� VXEMHFWLYH� V\QFUHWLVP�RI� WKH�QDUUDWRU
V� YRLFHV� DQG� WKH�PDLQ� FKDUDFWHU� LV�
SUHVHUYHG�� WKH� UHJXODULW\� FKDUDFWHULVWLF� RI� WKH� RULJLQDO� LV� UHSURGXFHG�� DFFRUGLQJ� WR�
ZKLFK�WKH�GHHSHQLQJ�RI�WKH�SV\FKRORJLFDO�DQDO\VLV�FRUUHVSRQGV�WR�WKH�SUHSRQGHUDQFH�
RI�WKH�FKDUDFWHU¶V�SODQ�LQ�WKH�QDUUDWLYH��DQ�LQWHQVLILFDWLRQ�RI�WKH�GLGDFWLF�DQG�HGLI\LQJ�
WHQGHQF\�LV�UHIOHFWHG�LQ�WKH�VXEVWLWXWHG�GLUHFW�VSHHFK��LQ�ZKLFK�WKH�DXWKRU¶V�³YRLFH´�LV�
KHDUG�SUHGRPLQDQWO\�

+RZHYHU�� LQ� VRPH� HSLVRGHV�� WKHUH� LV� ERWK� D� VW\OLVWLF� DQG� D� VHPDQWLF�
GLVFUHSDQF\�EHWZHHQ�WKH�RULJLQDO�DQG�WKH�WUDQVODWLRQ��7KLV�LV��ILUVW�RI�DOO��WKH�GLDORJXH�
EHWZHHQ�WKH�SRHW�DQG�$NHEL��ZKLFK�DIILUPV�D�XQLILHG�V\VWHP�RI�YDOXHV�WKDW�XQLWHV�QRW�
RQO\�KHURHV�DQG�WKH�DXWKRU��EXW�DOVR�DOO�UHSUHVHQWDWLYHV�RI�WKH�QDWLRQ��QDWLYH�ODQJXDJH��
IRON� SRHWU\�� *�� 7XNDL¶V� ZRUNV�� FXOWXUDO� DQG� LQGLYLGXDO� PHPRU\�� SUHVHUYLQJ� DQG�
SURWHFWLQJ�VSLULWXDO�ZHDOWK�DFFXPXODWHG�E\�WKH�SHRSOH�IURP�WKH�GHVWUXFWLYH�ZRUN�RI�
WLPH��$�VSHFLDO�YDOXH�VSDFH�DULVHV�LQ�WKH�FRQYHUVDWLRQ�EHWZHHQ�WKH�SRHW�DQG�$NHEL��LQ�
ZKLFK� WKH� VWDEOH� FRQVWDQWV� RI� KXPDQ� H[LVWHQFH� DUH� UHYHDOHG�� $NHEL¶V� OLSV� VWDUW� WR�
WUHPEOH�ZKHQ�KHU�PLGGOH�DJHG�LQWHUORFXWRU�VD\V�WKDW�QRW�RQO\�D�FKLOG�QHHGV�D�PRWKHU��
EXW�DOVR�D�SHUVRQ�DW�DQ\�DJH��7KLV�SV\FKRORJLFDO�GHWDLO��OLS�TXLYHU��LQGLFDWHV�QRW�RQO\�
WKH�VSLULWXDO�FORVHQHVV�HVWDEOLVKHG�EHWZHHQ�WKH�KHURHV��EXW�DOVR�PDUNV�WKH�³WKUHVKROG´��
DQG�H[LVWHQWLDO�VLWXDWLRQ�LQ�WKHLU�OLIH��7R�FRQYH\�WKH�SRHW¶V�DSSHDO�WR�$NDEL�³ԥɛɟɤԥɟɦ´�
�³P\� GHDU� JUDQGPRWKHU´��� WKH� WUDQVODWRU� VHOHFWV� WKH� VW\OLVWLFDOO\� PDUNHG� DQG�
YHUQDFXODU�ZRUG�³JUDQQ\´��ZKLFK�GHYDOXDWHV�WKH�FKDUDFWHU
V�LPDJH�

7KH�FKDUDFWHU�RI�WKH�SRHW�LQ�WKH�QRYHO�E\�$��(QLND�LV�GHYRLG�RI�LQQHU�LQWHJULW\�
DQG�HSLF�FRPSOHWHQHVV��LV�URPDQWLFDOO\�FRQWUDGLFWRU\�DQG�RSHQ��+RZHYHU��WKH�SRHW��
OLNH��LQ�IDFW��$NHEL��GRHV�QRW�KDYH�D�QDPH��&UHDWLQJ�WKH�LPDJHV�RI�WKHVH�FKDUDFWHUV�
DFWLQJ�DV� WKH�JXDUGLDQV�RI�QDWLRQDO�WUDGLWLRQV��WKH�ZULWHU�XVHV� WKH�WHFKQLTXHV�RI� WKH�
EURDGHVW�SRVVLEOH�JHQHUDOL]DWLRQ��V\PEROL]DWLRQ��HPSKDVLV�LQ�WKH�SRUWUD\HG�FKDUDFWHUV�
RI�WKHLU�W\SRORJLFDO DQG�WULEDO�HVVHQFH��GHILQHG�LQ�RQH�FDVH�E\�WKH�DUFKHW\SH�RI�WKH�
PRWKHU��DQG�E\�WKH�SRHW
V�SURSKHWLF�PLVVLRQ�LQ�WKH�RWKHU��'XULQJ�WUDQVODWLRQ�WKH�SRHW
V�
LPDJH�ORVHV�WKH�VXEOLPH�SRHWLF�DEVWUDFWQHVV�DQG�JHQHUDOL]DWLRQ�FKDUDFWHULVWLF�RI�KLP�
LQ�WKH�RULJLQDO�

,Q� WKH� WUDQVODWLRQ� E\� +�� .KXVDLQRYD�� WKH� VW\OLVWLF� WUDQVIRUPDWLRQV� RI� WKH�
RULJLQDO�DUH�SULPDULO\�VLJQLILFDQW��7KH�DUWLVWLF�ZRUG�E\�$��(QLNL�LV�DGGUHVVHG�WR�WKH�
WH[W�HPRWLRQDOO\�DQG�LV�ILOOHG�ZLWK�D�GHHS�PHDQLQJ�WKDW�LQGLFDWHV�WKH�FRPSOH[LW\�RI�
KXPDQ� H[SHULHQFHV�� WKH� GHVLUH� IRU� QDWLRQDO�PRUDO� LGHDOV�� WKH� VDGQHVV� IURP� WKH�
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FRQVFLRXVQHVV�RI�WKH�LPSHUIHFWLRQ�RI�OLIH��,W�LV�ULFK�LQ�VXEWH[W�DQG�DVVRFLDWLRQV��KDV�
HPRWLRQDO� DQG� SV\FKRORJLFDO� DPELJXLW\�� 5LFK� DQG� VXEWOH� DVVRFLDWLRQV� DUH�
FRQFHQWUDWHG�LQ�LW��JLYLQJ�WKH�LPDJHV�YROXPH�DQG�PXOWLGLPHQVLRQDOLW\��,W�KDV�D�VSHFLDO�
LQIRUPDWLYH�FDSDFLW\�DQG�VXJJHVWLYHQHVV�IRU�WKH�7DWDU�UHDGHU��7KH�V\PEROLF�LPDJHV�
RI�WKH�VWRU\��WKH�V\QWKHWLF�PHWKRGV�RI�SV\FKRORJ\�XVHG�E\�WKH�ZULWHU��WKH�DFWXDOL]DWLRQ�
RI�QDWLRQDO�DUFKHW\SHV��DIIHFW�WKH�LQWXLWLYHO\�VHQVRU\�OHYHO�RI�UHDGHU�SHUFHSWLRQ��WKXV�
SURYLGLQJ�WKH�XQGHUVWDQGLQJ�RI�WKH�WH[W�PHDQLQJ��,Q�WKH�WUDQVODWLRQ��WKH�SULQFLSOH�RI�
XQGHUVWDWHPHQW��ZKLFK�OHDYHV�URRP�IRU�SRVVLEOH�QHZ�LQWHUSUHWDWLRQV��LV�UHSODFHG�E\�
FRQFUHWL]DWLRQ�� 2QH� RI� WKH� JHQUH�VW\OLVWLF� VWUDWHJLHV� ODLG� GRZQ� LQ� WKH� WH[W� LV� EHLQJ�
LPSOHPHQWHG�� 7KHUHIRUH�� .K�� .KXVDLQRYD�� GHVSLWH� D� IDLUO\� DFFXUDWH� DQG� DGHTXDWH�
WUDQVODWLRQ�� IDLOV� WR� FRQYH\� WKH� UK\WKPLF�LQWRQDWLRQDO� RUJDQL]DWLRQ� RI� WKH�ZRUN�� WR�
UHFUHDWH�WKH�LQWLPDWH�DQG�FRQILGHQWLDO DWPRVSKHUH�FKDUDFWHULVWLF�RI�LW�

.KR]LQD��GXULQJ�WKH�WUDQVODWLRQ�RI�WKH�QRYHO�³$Q�8QVSRNHQ�7HVWDPHQW´�E\�
$��(QLNL��LV�JXLGHG�E\�WKH�WUDGLWLRQV�RI�PHGLHYDO�HDVWHUQ�OLWHUDWXUH�JHQUH�1D]LU�DQG�
DFWV�DV� WKH�FR�DXWKRU�RI� WKH�7DWDU�ZULWHU��GHYHORSLQJ� WKH� LPDJHV� DQG�PRWLIV�RI� WKH�
RULJLQDO�ZRUN��7KH�FR�FUHDWLRQ�RI�WKH�WUDQVODWRU�ZLWK�WKH�DXWKRU�RI�WKH�ZRUN�LV�FDUULHG�
RXW�LQ�VHYHUDO�GLUHFWLRQV��)LUVWO\��WKH�WUDQVODWLRQ�FKDQJHV�WKH�SULQFLSOHV�DQG�WHFKQLTXHV�
RI�WKH�KHUR
V�LQQHU�ZRUOG�LPDJH��7KH�VXEWH[W�IRUP�RI�SV\FKRORJLVP�XVHG�E\�$��(QLNL�
LV�UHSODFHG�E\�WKH�UDWLRQDOLVWLF�DQDO\VLV�RI�WKH�HPRWLRQDO�OLIH�RI�WKH�KHURHV��D�GLUHFW�
GHVLJQDWLRQ�RI�WKH�HPRWLRQDO�DQG�SV\FKRORJLFDO�VWDWHV�WKH\�H[SHULHQFH��)RU�H[DPSOH��
³Ԥ Ⱥɤɴԥɛɢ ԛɡ ɧԥԛɛԥɬɟɧɞԥ ɛɭԓɢɬɟɩ ɤɢɥɝԥɧ ɡɢɮɚ ɤɵɡɥɚɪɝɚ ɭɣɝɚ ɤɚɥɵɩ��ɢɫɟ ɤɢɬɟɩ��
ɫɟɥɤɟɧɦɢɱԥ ɤɚɪɚɩ ɹɬɚ´��(QLNL���������7KH�ZULWHU�GRHV�QRW�VD\�ZKDW�WKRXJKWV�WRUPHQW�
WKH�KHURLQH��ZH�FDQ�RQO\�JXHVV�ZKDW�VKH�WKLQNV��7KH�WUDQVODWLRQ�RI�WKLV�HSLVRGH�E\�6��
.KR]LQD�JLYHV�XV�D�FRPSOHWH�SLFWXUH�RI�WKH�KHURLQH¶V�IHHOLQJV�DQG�WKRXJKWV��³$NHEL�
OLHV� PRWLRQOHVV� ����!� DQG� DOVR� ORRNV� DW� WKH� VOHQGHU�� KHDOWK\� WHHQDJH� JLUOV�� KHU�
JUDQGGDXJKWHUV�� DQG� D� VDG� VXUSULVH� DSSHDUV� LQ� KHU� VRXO�� WKH\� JUHZ� XS�� WKH\� VHHP�
VWUDQJH��DQG�XQIDPLOLDU´��(QLNL���������,Q�WKH�FRQYHUVDWLRQ�EHWZHHQ�$NDEL�DQG�WKH�
SRHW��WKH�H[SHULHQFHV�RI�WKH�KHURHV�DUH�UHYHDOHG�WKURXJK�D�VSHFLDO�³YDOXH´�VSDFH�RI�
VSLULWXDO�FRPPXQLFDWLRQ��7KH� WUDQVODWLRQ�SURYLGHV�DQ�H[KDXVWLYH�GHVFULSWLRQ�RI� WKH�
KHURHV
�PHQWDO�PRYHPHQWV��WKHLU�PRRGV�DQG�H[SHULHQFHV� � $NHEL�IHHOV�WKH�VHQVH�RI�
ORQJLQJ� IRU�KLV�QDWLYH� ODQG��ZKLOH� WKH� SRHW�� RQ� WKH� FRQWUDU\�� LV� HQFRXUDJHG� E\� WKH�
PHHWLQJ�ZLWK�KLV�NLQGUHG�VRXO�

6HFRQGO\��WKH�WUDQVODWLRQ�E\�6��.KR]LQD�HQKDQFHV�WKH�O\ULFDO�RULHQWDWLRQ�RI�
WKH�QDUUDWLYH��,Q�WKH�LQWURGXFWLRQ��(QLNL��������HPSKDVL]HV�WKH�H[SDQVH�DQG�EHDXW\�RI�
WKH�%DVKNLU�VWHSSH��LQVSLULQJ�LQVSLUDWLRQDO��EXW�DW�WKH�VDPH�WLPH�VOLJKWO\�VDG�WKRXJKWV��
³Ⱦɚɥɚ ɛɭɲ��ɞɚɥɚ ɤɢԙ ����!�Ɋԥɯԥɬ��ԣԥɣ��ɪԥɯԥɬ ɬԥ ɫɨԙ����Ԣԥɦ ɹɦɚɧɫɭ������!�ɒɚɝɵɣɪɶ
ԥɣɬɦɟɲɥɢ��ɣԧɝɟɪɟɩ ɭɣɧɵɣɫɵ��ɹɬɵɩ ɟɥɵɣɫɵ ɤɢɥԥ ɛɭ ɬɵɧ��ɛɭɲ��ɦɨԙɫɭ ɛɚɲɤɨɪɬ
ɞɚɥɚɫɵɧɞɚ����(QLNL���������7KLV�WKHPH�LV�H[SDQGHG�LQ�WUDQVODWLRQ��WKH�HPRWLRQDO�VWDWH�
FKDQJHV�� LW¶V�QRW�MXVW�VDGQHVV��EXW�VRPHWKLQJ�HOVH�LQH[SUHVVLEOH��³����$V�WKH�SRHWV�VD\��
LW¶V�JRRG�WR�KDYH�MR\�DQG�GHOLJKW�LQ�YDVW��OLJKW�DQG�VDG�%DVKNLU�VWHSSH��DQG�WKHQ�IDOO�
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RQ�VLON�KREEOHG�DQG��KXJJLQJ�WKH�ZDUP��QDWLYH�ODQG��EXUVW�LQWR�WHDUV��VXIIRFDWLQJ�IURP�
WKH�LPPHQVLW\�DQG�LQH[SUHVVLELOLW\�RI�IHHOLQJV�RYHUZKHOPLQJ�WKH�KHDUW´��(QLNL��������

$ORQJ� ZLWK� WKH� O\ULFDO� RULHQWDWLRQ� RI� WKH� QDUUDWLYH� VWUHQJWKHQLQJ�� WKH�
SKLORVRSKLFDO�VXEWH[W�RI�WKH�QDUUDWHG�VWRU\�LV�DOVR�XSGDWHG��)RU�H[DPSOH��WKH�RULJLQDO�
ZRUN�SUHVHQWV�D�ORQH�JUDYH�RI�$NHEL��ORFDWHG�RQ�WKH�EDQNV�RI�WZR�ULYHUV�� '\RPD�DQG�
%HOD\D�� �Ⱥɝɵɣɞɟɥ��Ⱦɢɦ ɛɭɣɥɚɪɵɧɚ ɤɚɪɚɝɚɧ ɛɢɟɤ ɬɚɭ ɛɚɲɵɧɞɚ Ⱥɤɴԥɛɢ ɛɟɪԛɡɟ
ɝɟɧԥ ɬɨɪɞɵ ɞɚ ɤɚɥɞɵ���(QLNL���������,Q�WUDQVODWLRQ��WKH�QDUUDWRU�UHIOHFWV�RQ�WKH�VHFUHWV�
RI�WKH�ZRUOG�DQG�KXPDQ�OLIH��³7KH�FORXGV�GULYHQ�E\�WKH�ZLQG�VDLOHG�HQGOHVVO\�LQ�WKH�
ERWWRPOHVV�VN\�IURP�KRUL]RQ�WR�KRUL]RQ�����!��$QG�WKH�ZKROH�HDUWK��DV�IDU�DV�WKH�H\H�
FRXOG�VHH�ZLWK�JROGHQ�DVK�ILHOGV��PRYLQJ�VSRWV�RI�JURYHV��WKH�FXEHV�RI�KRXVHV��WKH�
SODLWV�RI�URDGV��EOXH�ODNHV�� � WKH�ZKROH�ODQG��WDNLQJ�LQ�RQH�PRUH�VXIIHULQJ�VRXO�DQG�
PHUJLQJ�ZLWK�LW� WRJHWKHU��EUHDWKHG�VPRRWKO\�DQG�FDOPO\�� VLOHQWO\�NHHSLQJ� WKH�JUHDW�
VHFUHW�RI�EHLQJ�DQG�GHDWK´��(QLNL��������

)RXUWKO\�� WKH� WUDQVODWLRQ� VKRZV� WKH� UHYHDOLQJ� WHQGHQF\� LQFUHDVH�� ,Q� WKH�
RULJLQDO�VWRU\��WKH�DXWKRU¶V�DWWLWXGH�WR�WKH�FKLOGUHQ�RI�$NHEL�LV�QRW�H[SUHVVHG�GLUHFWO\��
EHKDYLRUDO� JHVWXUHV� DUH� UHYHDOHG� WKURXJK� V\PEROLF� LPDJHV�� ,Q� WKH� WUDQVODWLRQ�� WKH�
DFFXVDWRU\�WHQGHQF\�DOVR�H[WHQGV�WR�WKH�GHVFULSWLRQ�RI�WKH�FKLOGUHQ
V�DSSHDUDQFH��WKH�
GHSUHVVLQJ�SRUWUDLW�GHWDLOV�DSSHDU�WKDW�DUH�DEVHQW�LQ�WKH�RULJLQDO��*XOELND�DQG�VRQ�LQ�
ODZ�KDYH�³VOHHN´�IDFHV��6XIL\DQ�LV�³DQ�XQOXFN\�VRQ´��³VLOO\´�DQG�³UDELG´�EURWKHU�LQ�
ODZ��&KLOGUHQ�GR�QRW�DWWDFK�LPSRUWDQFH�WR�WKH�WKLQJV�WKDW�UHPDLQHG�IURP�$NHEL��,W�LV�
VXSHUIOXRXV��XQQHFHVVDU\��JRRG��IRU�WKHP���/HW�XV�QRW�VKDUH�WKHVH�WKLQJV�� QRQH�RI�XV�
QHHG�WKHP��WKH\�ZLOO�DOO�WKH�VDPH�GLVDSSHDU��EXW�LW¶V�EHWWHU�WR�KDQG�RYHU�HYHU\WKLQJ�WR�
WKH�WKHDWHU¶V�ZDUGUREH��7KLV�LV�WKH�YHU\�SODFH�WR�WKLV�³ZHDOWK´����´��(QLNL��������

���&RQFOXVLRQV

7KH�DQDO\VLV�RI�WKH�WUDQVODWLRQV�RI�WKH�PRVW�VLJQLILFDQW�ZRUNV�E\�(QLNL�LQWR�
5XVVLDQ� PDGH� LW� SRVVLEOH� WR� HVWDEOLVK� WKH� JHQUH�VW\OLVWLF� WUDQVIRUPDWLRQV� RI� WKH�
RULJLQDO�LQ�WKH�WUDQVODWHG�WH[W��,Q�DQ�HSLF�FRPSOHWH�SLFWXUH�RI�WKH�ZRUOG��FKDUDFWHULVWLF�
RI�$��(QLNL
V�KLND\��0��5DILNRY�LQWURGXFHV�D�URPDQFH�LQWHQWLRQ�WKDW�GHVWUR\V�WKH�HSLF�
LQWHJULW\�RI�PDQ�DQG�WKH�ZRUOG��FUHDWLQJ�D�SUREDELOLVWLF��LQGHILQLWHO\�PXOWLSOH�PRGHO�
RI�WKH�ZRUOG��WKH�VWDWXV�RI�WKH�VXEMHFW�DQG�KLV�IDWH��

,Q� WKH� WUDQVODWLRQ� RI� WKH� QRYHO� ³$Q� 8QVSRNHQ� 7HVWDPHQW´� E\� .K��
.KXVDLQRYD��WKH�VW\OLVWLF�WUDQVIRUPDWLRQV�FDXVHG�E\�WKH�GHVLUH�IRU�OLWHUDO�WUDQVODWLRQ�
DUH�VLJQLILFDQW��.K��.KXVDLQRYD�GRHV�QRW�PDQDJH�WR�UHFUHDWH�WKH�LQWLPDWH�DQG�WUXVWLQJ�
DWPRVSKHUH� FKDUDFWHULVWLF� RI� WKH� RULJLQDO�� 7KH� OHYHO� RI� UK\WKPLF�LQWRQDWLRQDO�
RUJDQL]DWLRQ� RI� WKH� ZRUN�� ZKLFK� JLYHV� WKH� WH[W� HPRWLRQDO� DQG� SV\FKRORJLFDO�
DPELJXLW\��WXUQHG�RXW�WR�EH�QRW�VXEMHFW�WR�DGHTXDWH�WUDQVODWLRQ�

6��.KR]LQD�HQWHUV�LQWR�DFWLYH�FR�FUHDWLRQ�ZLWK�WKH�DXWKRU�RI�WKH�RULJLQDO�WH[W��
ZKLFK� OHDGV� WR� WKH� SUHGRPLQDQFH� RI� WKH� ³FUHDWLQJ� DJDLQ´� SULQFLSOH� RYHU� WKH�
³UHFUHDWLQJ´�RQH�LQ�KHU�WUDQVODWLRQ��7KH�FKDQJH�RI�WKH�SULQFLSOHV�DQG�WHFKQLTXHV�RI�
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SV\FKRORJLVP�� VWUHQJWKHQLQJ� WKH� O\ULFDO� RULHQWDWLRQ� RI� WKH� QDUUDWLYH�� XSGDWLQJ� WKH�
SKLORVRSKLFDO� VXEWH[W� RI� WKH� SORW� VWRU\� DOORZ� XV� WR� WDON� DERXW� JRLQJ� EH\RQG� WKH�
ERXQGDULHV�RI�WUDQVODWLRQ�DQG�PRYLQJ�WR�WKH�JHQUH�RI�YDULDWLRQ�

���6XPPDU\

7KH�JHQUH�VW\OLVWLF�IHDWXUHV�RI�$��(QLNL
V�ZRUN�WUDQVODWLRQV�LQWR�5XVVLDQ�DUH�
WKH�UHVXOW�RI�WKH�RULHQWDWLRQ�WR�D�QHZ�DGGUHVVHH��WKH\�UHIOHFW�QDWLRQDO�DUWLVWLF�WUDGLWLRQV�
DQG�YDOXH�VHPDQWLF�DWWLWXGHV�UHOHYDQW�WR�5XVVLDQ�OLWHUDWXUH�DQG�FXOWXUH��$W� WKDW�� WKH�
FUHDWLYH�QDWXUH�RI�WKH�WUDQVODWLRQ�LV�XQGRXEWHGO\�OLPLWHG�E\�WKH�SRVVLELOLWLHV�DQG�OLPLWV�
RI� WKH� RULJLQDO� LQWHUSUHWDWLRQ� � VXEMHFWLYH� XQGHUVWDQGLQJ�DQG� WKH� HYDOXDWLRQ� RI� WKLV�
ZRUN�E\�WKH�WUDQVODWRU�

6WXG\LQJ� WKH� EDVLF� YDOXH� LGHDV� RI� 7DWDU� FXOWXUH� DQG� WKH� IHDWXUHV� RI� WKHLU�
DUWLVWLF�HPERGLPHQW�LQ�D�WUDQVODWHG�WH[W�UHYHDOV�WKH�V\VWHP�RI�D[LRORJLFDO�FRRUGLQDWHV�
WKDW�DIIHFW�WKH�SHUFHSWLRQ�RI�IRUHLJQ�OLWHUDWXUH�ZRUN�

7KH� VWXG\� RI� WKH� JHQUH�VW\OLVWLF� WUDQVIRUPDWLRQV� RI� WKH� RULJLQDO� LQ� WKH�
WUDQVODWHG�WH[W�LV�VLJQLILFDQW�WR�VROYH�WKH�WKHRUHWLFDO�SUREOHPV�RI�WUDQVODWLRQ�VWXGLHV��
DERXW�WKH�QDWXUH�RI�WUDQVODWLRQ�DV�D�VSHFLDO�IRUP�RI�LQWHU�OLWHUDU\�FRPPXQLFDWLRQ�DQG�
GLDORJXH�� DERXW� WKH� ERXQGDULHV� RI� WKH� WUDQVODWRU¶V� FUHDWLYLW\�� DERXW� WKH� HVVHQFH� RI�
WUDQVODWLRQ� LQ� UHODWLRQ� WR� WKH� RULJLQDO�� LWV� DQDORJXH�� VXEVWLWXWH�� HTXLYDOHQW� RI�
LGHRORJLFDO�DQG�DUWLVWLF�FRQWHQW�RI�WKH�RULJLQDO�WH[W�RU�WKH�HTXLYDOHQW�RI�D�ZRUN�RI�DUW�
DQG�RWKHUV��

$FNQRZOHGJHPHQWV

7KH�ZRUN�LV�SHUIRUPHG�DFFRUGLQJ� WR�WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\ DQG�E\�5)%5�DQG�*RYHUQPHQW�RI�
WKH�5HSXEOLF�RI�7DWDUVWDQ�DFFRUGLQJ�WR�WKH�UHVHDUFK SURMHFW�ʋ���������������

5HIHUHQFHV

%DNKWLQ��0����������7KH�DHVWKHWLFV�RI�YHUEDO�FUHDWLYLW\��0RVFRZ��$UW�

(QLNHHY�� $�� 1�� �������� /RRNLQJ� DW� WKH� PRXQWDLQV�� 7DOH� DQG� VWRULHV�� 0RVFRZ��
6RYUHPHQQLN�

(QLNL��$����������$Q�XQVSRNHQ�WHVWDPHQW��7DOHV�DQG�VWRULHV� .D]DQ��7DWDU�3XEOLVKLQJ�
+RXVH�

(QLNL��$����������:RUNV��9������.D]DQ��7DWDU�3XEOLVKLQJ�+RXVH�

*DGDPHU�� +��*�� �������� 7UXWK� DQG� PHWKRG�� )XQGDPHQWDOV� RI� SKLORVRSKLFDO�
KHUPHQHXWLFV��0RVFRZ��3URJUHVV�



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

*KD]DQIDUSRXU�� +��� 3RXUNKRVUDYDQL�� 0��� 	� 0RXVDYL�� 6�� (�� �������� *HRPRUSKLF�
V\VWHPV�DIIHFWLQJ�WKH�.HUPDQ��8&7�-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�
5HVHDUFK�������������

.KD\EXOOLQD��$���1DJXPDQRYD��(���	�.KDELEXOOLQD��$�� �������� 6RPH�SUREOHPV�RI�
WUDQVODWLRQ�RI�PRGHUQ�WDWDU�SRHWU\�LQWR�WKH�UXVVLDQ�ODQJXDJH��$' $/7$�-RXUQDO�
RI�,QWHUGLVFLSOLQDU\�5HVHDUFK����������������

0DUWtQ��-��*���3DYOLNRYD��0���	�7DYLOOD��,����������-RKDQQHV�WKH�VHGXFHU¶V�GLDU\�RU�WKH�
VHGXFHG�.LHUNHJDDUG¶V�GLDU\��;/LQJXDH�����������������

1DJXPDQRYD�� (��� *DLQXOOLQD�� *��� 	� 6KHPVKXUHQNR� 2�� �������� 7DWDU� QDWLRQDO�
FRQFHSWV PRƾ DQG ElNKLOOHN LQ�WKH�RULJLQDO�WH[W�DQG�WKH�WUDQVODWLRQ��;OLQJXDH�
��������������

6KHPVKXUHQNR�� 2��� .KDELEXOOLQD�� $��� 	 1DJXPDQRYD�� (�� �������� ,QWHUOLWHUDU\�
FRPPXQLFDWLRQ� DQG� DHVWKHWLF� LQWHUIHUHQFH� LQ� WKH� SHUFHSWLRQ� RI� WKH� 5XVVLDQ�
SRHWU\� RI� WKH� ;,;� FHQWXU\� E\� WKH� UHSUHVHQWDWLYHV� RI� WKH� RWKHU� QDWLRQDOLWLHV��
0RGHUQ�-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV������������������

6XOWDQRY�� Ʉ�� �������� &URVVLQJ� WKH� 7HUHN�� RU� WKH� WZR� EDQNV� RI� OLIH¶V� RQH� ULYHU��
5HUHDGLQJ�7ROVWR\��5XVVLDQ�6WXGLHV�LQ�/LWHUDWXUH���������������

7RSHU�� 3�� �������� 7UDQVODWLRQ� LQ� WKH� V\VWHP� RI� FRPSDUDWLYH� OLWHUDU\� FULWLFLVP��
0RVFRZ��+HULWDJH�

7DPEXQDQ��+����������,PSDFW�RI�KHXULVWLF�VWUDWHJ\�RQ�VWXGHQWV¶�0DWKHPDWLFV�DELOLW\�
LQ� KLJK� RUGHU� WKLQNLQJ�� ,QWHUQDWLRQDO� (OHFWURQLF� -RXUQDO� RI� 0DWKHPDWLFV�
(GXFDWLRQ������������������KWWSV���GRL�RUJ����������LHMPH�����

=DJLGXOOLQD��'���<XVXSRYD��1���	�<XVXSRY��$�� ��������3DLU�6XIL� V\PEROV� LQ�7DWDU�
SRHWU\� RI� WKH� ��WK� FHQWXU\�� &RPSOH[LW\� DQG� WUDQVIRUPDWLRQ� RI� V\PEROV��
;/LQJXDH���������������


