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FXVWRPV�RI�WKH�7DWDU�SHRSOH��WKH�SHFXOLDULWLHV�RI�WKH�IHVWLYH�FXOWXUH��HWF����3DUWLFXODU�
DWWHQWLRQ�LV�SDLG�WR�WKH�ZRUN�RI�\RXQJ�DXWKRUV�FRQGXFWLQJ�H[SHULPHQWV�ZLWK�IRUP��7KH�
DUWLFOH�VXPPDUL]HV�WKH H[SHULHQFH�RI�GRPHVWLF�WKHDWHUV�LQ�HGXFDWLQJ�QHZ�DXWKRUV�DQG�
WH[WV�WKDW�PHHW�WKH�QHHGV�RI�WKH�PRGHUQ�DXGLHQFH��7KH�HIIHFWLYHQHVV�RI�WKH�ZRUN�RI�
WKHDWHU�ODERUDWRULHV�DQG�GUDPD�FRQWHVWV�IRU�WKH�VHDUFK�IRU�QHZ�DXWKRUV�DQG�WRSLFV�KDV�
EHHQ� SURYHG�� 7KH� DUWLFOH� UHYHDOV� WKH� SRWHQWLDO� RI� IDLU\� WDOHV�SOD\V�� GHYHORSLQJ� WKH�
WUDGLWLRQV�RI�IRONORUH�WDOHV��PDJLFDO��HYHU\GD\��DERXW�DQLPDOV���GUDPDWL]DWLRQ�DLPHG�
DW� GLDORJXH� ZLWK� WKH� ZRUOG� OLWHUDU\� WUDGLWLRQ� ��� 3DUWLFXODU� DWWHQWLRQ� LV� SDLG� WR� WKH�
FKDUDFWHUL]DWLRQ�RI�VXFK�D�QHZ�GLUHFWLRQ�IRU�WKH�7DWDU�WKHDWHU�DV�SOD\V�IRU�WKH�EDE\�
WKHDWHU����

.H\ZRUGV� 7DWDU�&KLOGUHQ¶V�/LWHUDWXUH��7DWDU�&KLOGUHQ¶V�'UDPD��7DWDU�7KHDWHU��3OD\V�
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���,QWURGXFWLRQ

,Q�7DWDU�OLWHUDU\�FULWLFLVP�WKHUH�DUH�D�QXPEHU�RI�VFLHQWLILF�ZRUNV�GHYRWHG�WR�
WKH� DQDO\VLV� RI� WKH� VWDWH� RI�PRGHUQ� 7DWDU� GUDPD� �=DNLU]\DQRY�	�*KLOD]RY�� ������
$NKPHW]\DQRYD HW� DO��� ������ 6DIDURYD HW� DO��� ������ LQ� JHQHUDO�� DQG� FKLOGUHQ
V�� LQ�
SDUWLFXODU��6DJLWRYD 	�.KDEXWGLQRYD���������&KLOGUHQ
V�GUDPD�UHWDLQV�WKH�GLGDFWLFLVP�
FKDUDFWHULVWLF�RI�7DWDU�OLWHUDWXUH�VLQFH�DQFLHQW�WLPHV��DQG�LV�D�SRZHUIXO�WUDQVODWRU�RI�
WKH�PRUDO�YDOXHV�RI�QDWLRQDO�FXOWXUH��=DPDOHWGLQRY�HW�DO���������*DEGUDNKPDQRYD�HW�
DO���������$VKUDSRYD�HW�DO���������.DUDEXODWRYD�HW�DO�����������7KH 7DWDU�&KLOGUHQ
V�
7KHDWHU� LV� NHHQO\� H[SHULHQFLQJ� UHSHUWRU\� KXQJHU� WRGD\�� 7KH� ZULWHUV� DFFXVH� WKH�
GLUHFWRUV� RI� LQDWWHQWLRQ� WR� WKHLU�ZRUN��DQG� WKHDWULFDO� JURXSV� FULWLFL]H� WKH�DUWLVWV� IRU�
ZRUGV�IRU�FUHDWLQJ�WH[WV�WKDW�GR�QRW�PHHW�WKH�H[SHFWDWLRQV�RI�WKH�PRGHUQ DXGLHQFH�DQG�
DUH�DUFKDLF�LQ�IRUP��7KLV�GHEDWH�KDV�GUDJJHG�RQ�IRU�WZR�GHFDGHV�

7KH�SXUSRVH�RI�RXU�ZRUN�LV�WR�LGHQWLI\�WKH�JHQUH�LGHQWLW\�RI�PRGHUQ�7DWDU�
FKLOGUHQ
V�GUDPD��$W� WKH� HQG� RI� WKH� WZHQWLHWK� FHQWXU\��7��0LQQXOOLQ��5�� 6DJGL��0��
*LO\D]RY��5��0LQJDOLP��+�� ,EUDJLPRY��*��.D\XPRY��6K�� )DNKUHWGLQRY��+��=DO\DL�
DFWLYHO\� ZRUNHG� LQ� WKH� ILHOG� RI� 7DWDU� FKLOGUHQ
V� GUDPD�� 7KH� JHQHUDWLRQ� RI� ³WKH�
VHYHQWLHV´� ZULWHUV� LV� UHSUHVHQWHG� LQ� WKH� WKHDWHU� E\� ZULWHUV� RI� WKH� 5HSXEOLF� RI�
.D]DNKVWDQ� WRGD\�5�.��=D\GXOOD�DQG�1��.DULPRY�� ,Q� WKH� ILUVW� TXDUWHU� RI� WKH�;;,�
FHQWXU\��D�QHZ�JHQHUDWLRQ�RI�7DWDU�FKLOGUHQ
V�SOD\ZULJKWV�ZKR�FDPH� WR� WKH�WKHDWHU�
WKURXJK�ODERUDWRULHV�DQG�FRPSHWLWLRQV�DQQRXQFHG�LWVHOI��

���0HWKRGV

:KHQ�FRQVLGHULQJ�OLWHUDU\�WH[WV��ZH�XVHG�WKH�PHWKRG�RI�VHPDQWLF�DQDO\VLV��
KLVWRULFDO�DQG�FXOWXUDO��FRPSDUDWLYH�PHWKRGV�

�� 5HVXOWV�DQG�'LVFXVVLRQ

3OD\V�RI�=D\GXOODK��������DUH�PRVW�RIWHQ�VWDJHG�LQ�WKH�7DWDU�6WDWH�3XSSHW�
7KHDWHU�³8NL\DW´��³7DOH´���,Q�������WKH�ZULWHU�UHOHDVHG�D�FROOHFWLRQ�RI�FKLOGUHQ
V�SOD\�
³6DU\� NLUPXQ�NK]LQԥVH´� �³6HFUHWV� RI� WKH� \HOORZ� IRUWUHVV´�� �=ԥ\GXOOD��������$PLUL�
0LNDO�HW�DO�����������7KH�ERRN�LQFOXGHV�WKUHH�SOD\V��7KH�SOD\�³*HOQ]HN´�LV�FORVH�LQ�
IRUP�WR�D�IRON�IDLU\�WDOH��,W�LV�EDVHG�RQ�WKH�SORW�RI�JHWWLQJ�WKH�EULGH���7KH�SOD\�³6DU\�
NLUPԥQ�NK]LQԥVH´� �³6HFUHWV�RI� WKH�\HOORZ�IRUWUHVV´��LV�D�KHURLF� WDOH��7KH� IDLU\� WDOH�
SOD\V�³%ԛUH�ԓLOԥJH´��³:ROI�EHUU\´��FRQWLQXHV�WKH�WUDGLWLRQV�RI�WKH�DQLPDO�WDOH�JHQUH��

=D\GXOOD�LV�WKH�DXWKRU�RI�GUDPDWL]DWLRQV�EDVHG�RQ�ERWK�WKH�DQFLHQW�HSLF�DQG�
WKH� SURVH� RI� SURPLQHQW� 7DWDU� ZULWHUV�� 6R�� IRU� WKH� 7DWDU� 6WDWH� 7KHDWHU� RI� <RXQJ�
6SHFWDWRUV�QDPHG�DIWHU�*��.DULHY�RQ�WKH�EDVLV�RI�WKH�DQFLHQW�7XUNLF�HSLF��7KH�ERRN�
RI�P\�JUDQGIDWKHU�RI�.RUNXW��KH�FUHDWHG�WKH�SOD\��$\U\]�%DW\U���WKH�FHQWUDO�LPDJH�RI�
ZKLFK�EHFRPHV�WKH�LPDJH�RI�JUDQGIDWKHU�.RUNXW��7KLV�LV�D�ZDQGHULQJ�VDJH��SUDLVLQJ�
WKH�KRPHODQG�DQG�WKH�NKDQ��SUHGLFWLQJ�IDWH��7KH�VWRU\�RI�%DW\U�$LU\]¶V�FRQIURQWDWLRQ�
ZLWK�WKH�IRUFHV�RI�'DUNQHVV�LV�LQWHUZRYHQ�LQWR�WKLV�IUDPH���=D\GXOOD�LQ�KHU�VWDJLQJ�



7KH�6\VWHP�RI�*HQUHV�LQ�0RGHUQ�7DWDU�&KLOGUHQ
V�'UDPD�_����

VRPHZKDW�GHSDUWV�IURP�WKH�FDQRQLFDO�HSLF�SORW��H[FOXGHV�IURP�WKH�SORW�RI�WKH�SOD\�DQ�
HSLVRGH�RI�D�KHURLF�GUHDP��

,Q�WKH�GUDPDV�EDVHG�RQ�WKH�SURVH�RI�WKH�7DWDU�ZULWHUV�IRU�WKH�SXSSHW�WKHDWHU�
�IRU H[DPSOH��)��<DUXOOLQ¶V�IDLU\�WDOH�SOD\�³<ROG\]�WDSNDQ�N\]´��³7KH�*LUO�DQG�WKH�
6WDU´����WKH�ZULWHU��DV�D�UXOH�� VHHNV� WR�EULQJ� WKH�FRQWHQW�DV�FORVH�DV�SRVVLEOH� WR� WKH�
RULJLQDO�DQG�SUHVHUYH�WKH�DWPRVSKHUH�RI�WKH�RULJLQDO�ZRUNV�DQG�JHQHUDO�LGHDV�RI�WKH�
DXWKRU�

.DULPRYD�LV�NQRZQ�DV�D�WDOHQWHG�WUDQVODWRU�RI�IRUHLJQ�FKLOGUHQ
V�GUDPDWXUJ\�
DQG�FUHDWRU�RI�GUDPDWL]DWLRQV�EDVHG�RQ�WKH�SURVH�RI�7DWDU�ZULWHUV��7KH�DXGLHQFH�ZDV�
ZDUPO\�JUHHWHG�E\�WKH�VWDJLQJ�RI�.DULPRYD�³.ԥԓԛO�FKLWHN´��³([WUDRUGLQDU\�LFKLJL´���
7KLV�ZRUN�LV�DQ�H[DPSOH�RI�WKH�DXWKRU¶V�VWDJLQJ��1��.DULPRYD�HQULFKHV�WKH�VWRU\�RI�
WKH�VDPH�QDPH�E\�*��,VNKDNL�ZLWK�QHZ�FRQWHQW��:H�DUH�ZLWQHVVLQJ�WKH�ELUWK�RI�WKH�
7DWDU�YHUVLRQ�RI�WKH�&KULVWPDV�VWRU\�� %HIRUH�XV�LV�D�IHVWLYH�VWRU\�WKDW�DFTXDLQWV�WKH�
DXGLHQFH�ZLWK�WKH�7DWDU�ZD\�RI�OLIH��WKH�7DWDU�IHVWLYH�FXOWXUH��WKH�IHVWLYDO�RI�VDFULILFH�
.XUEDQ�%D\UDP���7KH�SHUIRUPDQFH�UHFRQVWUXFWV�WKH�UXUDO�OLIH�RI�D�SRRU�7DWDU�IDPLO\�
DQG�WKH�HYHU\GD\�OLIH�RI�D�UXUDO�PDGUDVDK��7KDW�LV�ZK\�WKH�LPDJH�RI�WKH�KRXVH�EHFRPHV�
VWUXFWXUH�IRUPLQJ� LQ� WKH� SOD\�� ZKLFK� LV� HPERGLHG� LQ� VFHQRJUDSK\� )ROORZLQJ�*��
,VNKDNL��1��.DULPRYD�LQYLWHV�YLHZHUV�WR�UHIOHFW�RQ�WKH�VSLULWXDO�WUDQVIRUPDWLRQ�RI�PDQ��
7KH� ER\� $KPDGXOOD�� GUHDPLQJ� RI� LFKLJ�� DV� WKH� SORW� GHYHORSV�� JHWV� ULG� RI�
FRPPHUFLDOLVP�LQ�WKH�SHUFHSWLRQ�RI�WKH�KROLGD\�DQG�GLVFRYHUV�WKH�YDOXHV�RI�VSLULWXDO�
FXOWXUH��7KH�UHOLJLRXV�WKHPH�LQ�WKH�SOD\�HQGV�ZLWK�D�FROOHFWLYH�SHUIRUPDQFH�RI�D�VRQJ�
LQ�KRQRU�RI�WKH�(LG�DO�$GKD�KROLGD\��7KH�PXVLFDO�GHVLJQ�RI�WKH�SOD\��FRPSRVHU�0��
.KDLUXOOLQD��WUDFHV�6XIL�WUDGLWLRQV��7KH�ILQDO�VRQJ�LV�LQ�WKH�QDWXUH�RI�D�VSLULWXDO�K\PQ��
D�SUDLVH�VRQJ��1DV\URYD HW�DO���������5LQFRQ�)ORUHV�HW�DO���������

,Q� VHDUFK� RI� SOD\ZULJKWV� DQG� SOD\V�� WKHDWHUV� WRGD\� DUH� IRUFHG� WR� ZRUN�
SUHFLVHO\�ZLWK�VSHFLILF�DXWKRUV�RU�FRQGXFW�VSHFLDO�WKHDWHU�ODERUDWRULHV��,Q�����������
LQ�.D]DQ��D�FRPSHWLWLRQ�LQ�WKH�ILHOG�RI�GUDPD��7KH�1HZ�7DWDU�3OD\��ZDV�KHOG��6LQFH�
������ FRPSHWLWLRQ� ³3UR� �� PRYHPHQW�� RI� WKH� FHQWHU� RI� FRQWHPSRUDU\� GUDPD� DQG�
GLUHFWLQJ��7KH�)LUVW���OHDG���KDV�EHHQ�KHOG�LQ�.D]DQ�$��5DGYRJLQD���6R��WKH�)ULHG]RQH�
LQWHUUHJLRQDO�GLUHFWRULDO�ODERUDWRU\��-DQXDU\��������������ZDV�KHOG�LQ�WKH�$OPHW\HYVN�
6WDWH�7DWDU�'UDPD� 7KHDWHU�� ZKRVH� JRDO�ZDV� WR� VHDUFK� IRU� IUHVK� LGHDV� IRU� WHHQDJH�
GUDPD��7KH�GLUHFWLQJ�WHDP�ZDV�PDGH�E\�WKH�GLUHFWRUV�RI�WKH�&HQWHU�IRU�'UDPD�DQG�
'LUHFWLQJ� ³&HQWHU�� )LUVW´� �.D]DQ�� DQG� WKH� &HQWHU� IRU� &RQWHPSRUDU\� 'UDPD� DQG�
'LUHFWRU� RI� WKH�5HSXEOLF� RI�%DVKNRUWRVWDQ� $V�D� GUDPDWLF�PDWHULDO�� WKH\� FKRVH� WKH�
ZRUNV�RI�5XVVLDQ�DQG�IRUHLJQ�SOD\ZULJKWV��LQFOXGHG�LQ�WKH�VKRUW�OLVW�RI�D�QXPEHU�RI�
LQWHUQDWLRQDO� GUDPD� FRQWHVWV�� 7KH� WUDQVODWHG� PDWHULDO� ZDV� DOVR� XVHG� LQ� WKH� GUDPD�
ODERUDWRU\��7DPJD��LQ�WKH�7KHDWHU�IRU�<RXQJ�3HRSOH�QDPHG�DIWHU�*��.DULHYD��,Q�WKH�
IUDPHZRUN�RI� WKH�7DWFXOWODE�7KHDWHU�ODERUDWRU\� �2FWREHU���������������DQ�DWWHPSW�
ZDV�PDGH� WR�RYHUFRPH� WKH� ODFN�RI�SOD\V� IRU�FKLOGUHQ�LQ�WKH�PRWKHU� WRQJXH�� ,Q�WKH
ERZHOV�RI�WKLV�ODERUDWRU\�WZR�SOD\V�ZHUH�ERUQ��WKH�SOD\�IRU�$��6DGULHY¶V�EDE\�WKHDWHU�
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³.LOԥFKԥN�WHOH´ �³/DQJXDJH�RI�WKH�)XWXUH´�������DQG�WKH�SOD\�WDOH�E\�-��0LQQXOOLQD�
³=ԧNKUԥ´��³=XKUD´����������

7KH�IRUPDW�RI�WKH�%DE\�7KHDWHU�LV�UDSLGO\�JDLQLQJ�SRSXODULW\�LQ�RXU�FRXQWU\��
,Q�(XURSH��VXFK�SURMHFWV�KDYH�H[LVWHG�IRU�PRUH�WKDQ�WKLUW\�\HDUV��)OHWFKHU�:DWVRQ��
������ )OHWFKHU�:DWVRQ�� ������ )OHWFKHU�:DWVRQ�� �������2QH� RI� WKH� SLRQHHUV� RI� WKH�
EDE\�WKHDWHU�LV�FRQVLGHUHG�WR�EH�WKH�,WDOLDQ�GLUHFWRU�5REHUWR�)UDEHWWL��WKH�IRXQGHU�RI�
WKH� /D� %DUDFFD� WKHDWHU� � 7HVWRQL� 5DJD]]L�� ZKRVH� WHDP� VSHQW� VHYHUDO� \HDUV� RQ� WKH�
SURJUDP�³6PDOO�6L]H�� /DUJH�&LWL]HQV´�LQ�GLIIHUHQW�(XURSHDQ�FRXQWULHV��7KH�<XUL�DQG�
2OJD�8VW\XJRYV� RSHQHG� WKH� EDE\� WKHDWHU� WR� 5XVVLDQ� YLHZHUV�� DQG�$OPD]� 6DGULHY�
RSHQHG�WKH�7DWDU�WKHDWHU��$JH�UDQJH�IURP����PRQWKV�WR���\HDUV�

,Q�WKH�SOD\�RI�$��6DGULHY�³.LOFKDN�7HOH´ �³7KH�/DQJXDJH�RI� WKH�)XWXUH´��
KHURHV� LQ�VWHULOH�ZKLWH�FRVWXPHV�SOD\�HDFK�RWKHU�LQ� WKH�VSDFH�RI� WKH�VDPH�VFHQHU\��
7KLV�LV�D�FKDPEHU�SHUIRUPDQFH�LQ�ZKLFK����SHRSOH�SDUWLFLSDWH�DV�VSHFWDWRUV���&KLOGUHQ�
ZLWK�SDUHQWV�DUH�SODFHG�RQ�RWWRPDQ�SLOORZV��7KH�VFHQH�LV�DW�H\H�OHYHO��,Q�WKH�SORW�RI�
WKH�SOD\�IRU�WKH�EDE\�WKHDWHU��FRQIOLFWV�DUH�PLQLPL]HG� 7KH�DXWKRU�OD\V�GRZQ�WKH�WH[W�
IRU�WKH�LQWHUDFWLYH�LQWHUDFWLRQ�ZLWK�OHWWHUV��ZKLFK�RFFXUV�DW�WKH�HQG�RI�WKH�SOD\��7KH�
NH\� WKHPH� RI� WKH� SHUIRUPDQFH� LV� VROYHG� WKURXJK� D� QXPEHU� RI� DUWLVWLF� WHFKQLTXHV��
SODVWLF��PXVLF��'XH�WR�WKH�IDFW�WKDW�WKH�DXWKRU�GRHV�QRW�VSHDN�WKH�7DWDU�ODQJXDJH��WKH�
SOD\� LJQRUHV� WKH� SRWHQWLDO� RI�7DWDU� FKLOGUHQ
V� IRONORUH� DLPHG� DW� GHYHORSLQJ� VSHHFK�
�MRNHV��FKDQWV���2QO\�RQFH�LQ�D�SOD\�GRHV�WKH�DXWKRU�H[SORLW�WKH�EDFNJURXQG�IXQFWLRQ�
RI�WKH�7DWDU�OXOODE\��,W�LV�VWULNLQJ�WKDW�³DOLHQ´�PHORGLHV�IURP�WKH�UHSHUWRLUH�RI�³PXVLF�
ER[HV´� GRPLQDWH� LQ�PXVLFDO� GHVLJQ�� $� KXJH� UROH� LV� SOD\HG� LQ� WKH� SOD\� E\� YLVXDO�
FRQWHQW��IRU�H[DPSOH��D�SLFWXUH�ZLWK�D�VSDUURZ�LV�SURMHFWHG�RQWR�D�FXEH�DQG�WKH�ZRUG�
³FK\S\FK´�HPHUJHV��$�ELUG�WUDYHOV�WKH�ZRUOG��HQFRXQWHULQJ�ZRUGV�ZKHUH�WKHVH�OHWWHUV�
DUH��

7KH�DWPRVSKHULF� WDOH�RI�<��0LQQXOLQD�³=ԧԣUԥ´� �³=XKUD´��JUHZ�RXW�RI� WKH�
IRON�WDOH�³=ԧԣUԥ�\ROG\]´��³=XKUD�6WDU´���ZKLFK�EHORQJV�WR�WKH FDWHJRU\�RI�WDOHV�DERXW�
WKH� FRQIURQWDWLRQ� RI� VWHSPRWKHU� DQG� VWHSGDXJKWHU�� ,Q� WKH� 7DWDU� IDLU\� WDOH�� WKH�
VWHSPRWKHU�JLYHV�=XKUD�DQ� LPSRVVLEOH� WDVN��³WR�GUDJ�ZDWHU�IURP� WKH�ULYHU� LQWR� WKH�
ERWWRPOHVV�YHVVHO´��7KH�VWDU�DFWV�DV�DQ�LQWHUFHVVRU��ZKR��HPEUDFHG�ZLWK�KHU�UD\V��WKH�
JLUO��ZKR�ZDV�H[KDXVWHG�IURP�RYHUZRUN�DQG��OLIWHG�KHU�XS�WR�WKH�PRRQ���7KH�IDLU\�
WDOH�WR�VRPH�H[WHQW�H[SODLQV�WKH�DSSHDUDQFH�RI�EOXUU\�VSRWV�RQ�WKH�PRRQ�� LW�WXUQV�RXW�
WR�EH��D�VLOKRXHWWH�RI�D�JLUO�ZLWK�D�URFNHU�RQ�KHU�VKRXOGHUV���=XKUD�<ROGL]�LV�WKH�7DWDU�
QDPH� RI� WKH� SODQHW� 9HQXV�� WKH� FRQVWDQW� FRPSDQLRQ� RI� WKH� PRRQ�
�KWWSV���ZZZ�WDQGIRQOLQH�FRP���7KH�%DVKNLU� YHUVLRQ� SUDFWLFDOO\� FRLQFLGHV�ZLWK� WKH�
7DWDU�RQH��+RZHYHU��WKH�FLUFOH�RI��SHVWV��KHUH�ZDV�UHSOHQLVKHG�ZLWK�D�VXSHUQDWXUDO�
FUHDWXUH�LQ�WKH�LPDJH�RI�D�ZRPDQ��SUHL���=XKUD�ZDV�QRW�OXFN\�LQ�WKH�OHJHQG��VKH�ZDV�
SXUVXHG� E\� HYLO� SHUL�� ,Q� WKH� UROH� RI� WKH� VDYLRU�� WKH�0RRQ� LWVHOI� LV� �=XNKUD�\ROGL]��
������

7KH�SOD\�E\�-��0LQQXOOLQ�LV�DQ�DUUDQJHPHQW�RI�WKH�7DWDU�YHUVLRQ�RI�WKH�WDOH��
7KH�OHDGLQJ�UROH�LV�SOD\HG�E\�WKH�QDUUDWRU�FKDUDFWHU��ZKR�LQWURGXFHV�XV�WR�WKH�7DWDU�
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P\WK�WKDW�HPEUDFHV� WKH�RULJLQ�RI� VSRWV�RQ�WKH�PRRQ�� WKH�SODQHW�9HQXV��7KH�DFWLRQ�
WDNHV�SODFH�LQVLGH�WKH�VFHQHU\�RI�D�YLOODJH�ILHOG��LQ�WKH�FHQWHU�RI�ZKLFK�WKHUH�LV�D�PLUURU�
V\PEROL]LQJ�WKH VXUIDFH�RI�WKH�ODNH��&KDUDFWHU�GROOV�DQG�WKH�PRRQ�DUH�IODW�FDUYHG�IURP�
FDUGERDUG��7KH�SOD\�LV�LQ�7DWDU��VR�WKH�WUDQVODWLRQ�RI�UHSOLFDV�LV�SURMHFWHG�RQWR�WKH�ZDOO�
EHKLQG�WKH�VFHQHU\�

8QIRUWXQDWHO\�� WKH� DUWLVW� .�� 6KDFKQHYD� FRQVFLRXVO\� JRHV� WR� LJQRUH� WKH�
QDWLRQDO�WUDGLWLRQ�LQ�WKH�KHURHV�RI�D�IRON�WDOH��6R��WKH�NH\�FKDUDFWHUV��VWHSPRWKHU�DQG�
VWHSGDXJKWHU� � DSSHDU� LQ� IURQW� RI� WKH� DXGLHQFH� LQ� (XURSHDQ� FRVWXPHV�� YLVXDOO\�
UHIHUULQJ� FKLOGUHQ� WR� 6�� 3HUUDXOW
V� IDLU\� WDOH� �&LQGHUHOOD���7KH� FRORU� VFKHPH� RI�.��
6KDFKQHY�LV�GHYHORSHG�XQGHU�WKH�LQIOXHQFH�RI�WKH�SDLQWLQJ�³7KH�5HG�&DYDOU\�*DOORSV´�
E\� .D]LPLU� 0DOHYLFK�� 7KH� FUHDWRUV� RI� WKH� SOD\� LJQRUHG� WKH� H[LVWLQJ� QDWLRQDO�
H[SHULHQFH� LQ�GHYHORSLQJ� WKLV� WRSLF��$Q� LQWHUHVWLQJ�H[DPSOH�RI�YLVXDOL]DWLRQ�RI� WKH�
IDLU\�WDOH�³=ԧԣUԥ�<ROG\]´�LV�IRXQG�LQ�WKH�KHULWDJH�RI�WKH�7DWDU�DUWLVW�%DNL�8UPDQFKH�
�=XNKUD�VWDU���������7KH�VDPH�WHQGHQF\�WR�LJQRUH�WKH�QDWLRQDO�LV�DOVR�PDQLIHVWHG�LQ�
PXVLFDO�GHVLJQ��FRPSRVHU�,��0XVWDILQ���7KH�FUHDWRUV�RI�WKH�SOD\V�H[SORLW�WKH�SRWHQWLDO�
RI� WKH�JDPH��7KH�VSDFH� LQ�ZKLFK�WKH�FKDUDFWHUV�RI� WKH� IDLU\� WDOH�H[LVW�� WXUQV� LQWR�D�
WUDQVIRUPHU��ZKLFK�KHOSV�FKLOGUHQ�WR�IRUP�DQ�LGHD�RI�WKH�VKDSH�RI�REMHFWV�DQG�WKHLU�
VL]HV��

$V�D�SURIHVVLRQDO�� ,OJL]�=DLQLHY�GHFODUHG�KLPVHOI� LQ� WKH� ILHOG�RI�FKLOGUHQ
V�
GUDPD��3HUX�SOD\ZULJKW�EHORQJV�WR�WKH�SOD\�MRNH��7KH�*RDW�DQG�WKH�5DP��EDVHG�RQ�D�
QXPEHU�RI�OLWHUDU\�WDOHV�E\�*��7XNDL��7KH�ZULWHU�GHYHORSV�KLV�SORW�LQ�WKH�WUDGLWLRQ�RI�
D�GLGDFWLF�IDLU\�WDOH��$Q�LPSRUWDQW�UROH�LQ�UHYHDOLQJ�WKH�LQLWLDWLRQ�RI�KHURHV�LV�DFTXLUHG�
E\�WKH�FKURQRWRSH�RI�WKH�SDWK��7KH�SOD\�MRNH�LV�GRPLQDWHG�E\�WKH�IRON�WKHDWHU�HOHPHQW��
,Q� VRPH� HSLVRGHV�� WKH� DXWKRU� H[SORLWV� IDUFLFDO�� EXIIRRQHU\� WULFNV� �FI�� HSLVRGH� RI�
PHHWLQJ�ZROYHV���,Q�WKH�VDPH�YHLQ��WKH�SOD\�WDOH��7KH�&RXQWU\�RI�:KLWH�)ORZHUV�DQG�
%ODFN�)RUFHV���LQ�ZKLFK WKH�SODQ�RI�WKH�SUHVHQW�LV�LQWHUWZLQHG�ZLWK�WKH�IDEXORXV�DQG�
IDQWDVWLF��7KH�PRQVWHU�RI�.HFKWԛN�EHFRPHV�D�FRQGXFWRU�WR�DQRWKHU�VSDFH��7HHQDJHUV�
PXVW� VDYH� WKH� :KLWH� )ORZHU� &RXQWU\� IURP� HYLO� EODFN� IRUFHV�� $QWLWKHVLV� DQG�
SDUDOOHOLVP�EHFRPH�WKH�OHDGLQJ�WHFKQLTXHV�LQ�WKH�V\VWHP�RI�IDLU\�WDOH�FKDUDFWHUV��

7KH�SOD\��8UPDQ6OXE���������JUDYLWDWHV�WR�WKH�JHQUH�RI�IRON�VRFLDO�HYHU\GD\�
WDOHV��7KH�VDWLULFDO�YLHZ�RI�WKH�DXWKRU�LV�PDQLIHVWHG�QRW�RQO\�LQ�WKH�RUJDQL]DWLRQ�RI�WKH�
SORW�� EXW�DOVR� LQ� WKH� WHFKQLTXHV� RI� SRHWLFV�� 6R�� ,��=DLQLHY� VXFFHVVIXOO\� H[SORLWV� WKH�
UHFHSWLRQ�RI�³VSHDNLQJ�QDPHV´���6RQJV�RI�KHURHV�� WKHUH�LV�D�SDURG\�RI�WKH�JHQUHV�RI�
VRQJV�RI�PRGHUQ�7DWDU�SRS��

2Q�VWDJH�7*$7�QDPHG�DIWHU�*� .DPDOD��5XVVLDQ�<RXWK�7KHDWHU��7DWDUVWDQ���
8\JKXU�7KHDWHU� �.D]DNKVWDQ��KDYH� VXFFHVVIXOO\� RU� DUH� SHUIRUPDQFHV� EDVHG� RQ� WKH�
SOD\�E\�WKH�SOD\ZULJKW�³%DOD´��³&KLOG´���7KH�SOD\�LV�DQ�DQLPDOLVWLF�IDQWDV\��7KH�FKLOG�
WXUQV�LQWR�D�PLUURU�LQ�WKH�SOD\��D�VHQVLWLYH�EDURPHWHU�RI�+XPDQLW\��WKH�7UXWK�RI�OLIH��
(DFK�LQKDELWDQW�RI�WKH�6WUHHW��EHLQJ�ZLWK�D�FKLOG�QHDUE\��WHVWV�KLV�VRXO�IRU�VWUHQJWK��$V�
WKH�DFWLRQ�GHYHORSV��WKH�KLHUDUFK\�RI�WKH�6WUHHW�LV�RYHUFRPH��LI�DW�WKH�EHJLQQLQJ�RI�WKH�
FDW�WKH�³WRSV´�ZHUH�UHSUHVHQWHG��DQG�WKH�GRJV�³WKH�ERWWRP´��WKHQ�DW�WKH�HQG�RI�WKH�SOD\�



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

WKH�DQLPDOV�FRPH�WR�WKH�LGHD�WR�XQLWH�DJDLQVW�(YLO�LQ�RUGHU�WR�EHJLQ�MRLQW�ZRUN�RQ�WKH�
+XPDQL]DWLRQ�RI�WKH�ZRUOG�DURXQG��

,��=DLQLHY�LQ�KLV�SOD\�GHYHORSV�FDUQLYDO�WUDGLWLRQV��7KH�ZRUOG�RI�WKH�6WUHHW��
³/HV�0LVHUDEOHV´��JUHHWLQJV�IURP�WKH�DXWKRU�RI�WKH�SOD\�E\�9��+XJR¶V�HSLF�QRYHO�³/HV�
0LVHUDEOHV´���WKH�SOD\ZULJKW�LV�D�SDURG\�RI�WKH�RUGLQDU\��H[WUD�FDUQDO�OLIH�RI�SHRSOH��
$OO�FDUQLYDO�LPDJHV�DUH�DPELYDOHQW��WKDW�LV��WKH\�FRPELQH� WRS DQG�ERWWRP��IDFH DQG�
EDFN��VWXSLGLW\ DQG�ZLVGRP��DEXVH DQG�SUDLVH�����7KH�FDUQLYDO�DWPRVSKHUH�LV�HPERGLHG�
LQ�WKH�IUHH�FDUQLYDO�ZRUG��7KH�VRQJV�RI�WKH�FKDUDFWHUV�LQ�WKH�SOD\�WXUQ�LQWR�D�SURMHFWLRQ�
RI�WKH�VRXO�RI�WKH�FKDUDFWHUV�SHUIRUPLQJ��

=DLQLHY�DOVR�ZRUNV�SURGXFWLYHO\�LQ�WKH�ILHOG RI�SUHSDULQJ�GUDPDV�EDVHG�RQ�
IRONORUH�DQG�OLWHUDU\� WH[WV��6R�� LQ�������KH�SUHSDUHG�D�VWDJLQJ� IRU�WKH�H[SHULPHQWDO�
SXSSHW�VKRZ�³6DN�6RN´�EDVHG�RQ�WKH�7DWDU�EDLW�RI�WKH�VDPH�QDPH��$W�WKH�FHQWHU�RI�
WKH�SURGXFWLRQ�LV�WKH�VWRU\�RI�WZR�EURWKHUV�ZKRP�WKH�PRWKHU� FXUVHG�IRU�GLVSOD\LQJ�
SULGH��7KH�DXWKRU�RI�WKH�VWDJLQJ�PLQLPL]HG�WKH�YRLFH�SDUWV�RI�WKH�FKDUDFWHUV��PDNLQJ�
WKH�PDLQ�HPSKDVLV�RQ�WKH�HPRWLRQDO�FRPSRQHQW�RI� WKH� LPDJHV��6HYHUDO� VWRULHV�DUH�
LQWHUZRYHQ� LQWR� WKH� SORW� IUDPH� RI� WKH�PRGHUQL]HG� VWRU\� RI� ROG� SHRSOH� IURP� EDLW��
5HSOLFDV�RI�WKH�KHURHV�RUJDQLFDOO\�LQWHUVSHUVHG�ZLWK�TXRWHV�IURP�SRHPV�E\�*��7XNDL��
0��$JO\DPRY��-��0LQQXOOLQD�DQG�VKRUW�VWRULHV�E\�*��0DUTXH]��6XFK�LQWHUWH[WXDOLW\�
DOORZV�WKH�DXWKRU�WR�PRUH�GHHSO\�FRQYH\�WKH�WKHPH�RI�ORQHOLQHVV��ZKLFK�LV�NH\�LQ WKH�
GUDPDWL]DWLRQ��=DPDOHWGLQRY HW�DO����������

7KH�SOD\ZULJKW�5��0XNKDPHWVKLQ�ZRUNV�LQ�WKH�JHQUHV�RI�IDLU\�WDOHV��6R��LQ�
WKH�IDLU\�WDOH�³$�3XSS\�:KR�'RHV�1RW�%DUN�´�WKH�SOD\ZULJKW�LQYLWHV�YLHZHUV�WR�UHIOHFW�
RQ� WKH� SUREOHP� RI� WKH� FKLOG¶V� OLQJXLVWLF� LGHQWLW\�� )ROORZLQJ� ,�� =DLQLHY�� 5��
0XNKDPHWVKLQ�LQ�WKH�FKDUDFWHU�V\VWHP�LQFOXGHV�WKH�KHURHV�RI�IDLU\�WDOHV�*��7XND\��
7KURXJK�LQWHUWH[WXDOLW\��WKH�DXWKRU�IRUPV�DQ�LGHD�RI�WUDGLWLRQ��,Q�WKH�IDLU\�WDOH�³6RQJ�
RI�WKH�:RQGURXV�%LUG�´�WKH�SOD\ZULJKW�UHOLHV�RQ�WKH�SRWHQWLDO�RI�7DWDU�IRONORUH�DQG�
FRQWLQXHV� WKH� OLWHUDU\� WUDGLWLRQV� RI� .�� 1DV\UL�� ,Q� JHQUH� WHUPV�� WKLV� LV� D� FKLOGUHQ
V�
PXVLFDO��FRPSRVHU�(��1L]DPRY����

,Q� WKH� 7DWDU� FKLOGUHQ¶V� GUDPD�� WKH� JHQUH� RI� QDWXUDO� KLVWRU\� WDOHV� DOVR�
GHYHORSV��7KH�SORW�RI�WKH�SOD\�E\�1��,VPDJLORYD��7DPFK\ODU����'URSV���LV�VLPSOH�DQG�
HQWHUWDLQLQJ��7KH�DXWKRU�LQWURGXFHV�\RXQJ�YLHZHUV�WR�VXFK�D�SKHQRPHQRQ�DV�WKH�ZDWHU�
F\FOH� LQ�QDWXUH� 7KH� LPDJHV� RI� WKH�KHURHV� DUH� JLYHQ� LQ� G\QDPLFV�� WKHLU� FKDUDFWHUV�
XQGHUJR�FKDQJHV�WKURXJKRXW�WKH�VWRU\�DFWLRQ��7KH�ZRUOG�RI�KHDYHQ�LV�UHPLQLVFHQW�RI�
D� IDPLO\�PRGHO�� LW�KDV� LWV�RZQ�HOGHUV�PHQWRUV��7KH�DJH�RI� WKH�GURSV�LV�WUDQVPLWWHG�
WKURXJK�D�ULFK�IDFLDO�H[SUHVVLRQ��LQWRQDWLRQ��SDFH�RI�VSHHFK��DV�ZHOO�DV�GHWDLOV�RI�WKH�
FRVWXPH�� JODVVHV�� EHDUG�� 8QIRUWXQDWHO\�� WKH� DXWKRU� RI� WKH� SOD\�� OLNH� $�� 6DGULHY��
LJQRUHV�WKH�SRWHQWLDO�LQKHUHQW�LQ�FKLOGUHQ
V�IRONORUH�



7KH�6\VWHP�RI�*HQUHV�LQ�0RGHUQ�7DWDU�&KLOGUHQ
V�'UDPD�_����

���6XPPDU\

,Q� PRGHUQ� 7DWDU� FKLOGUHQ¶V� GUDPD�� SOD\ZULJKWV� ³7KH� VHYHQWLHV´� RI� WKH�
5HSXEOLF� RI� .D]DNKVWDQ� DUH� DFWLYHO\� ZRUNLQJ�� 6XFK� DV� 5�.�� =D\GXOOD� DQG� 1��
.DULPRY��7KH\�FUHDWH��DORQJ�ZLWK�WKH�RULJLQDO�ZRUNV��VWDJH�SOD\V�DQG�WUDQVODWHG�SOD\V��
0RVW� RIWHQ� WKH\� ZRUN� LQ� WKH� JHQUH� RI� IDLU\� WDOH� SOD\V�� 7KH� \RXQJ� JHQHUDWLRQ� RI�
SOD\ZULJKWV�LV�UHSUHVHQWHG�E\�,��=DLQLHY��-��0LQQXOOLQD��1��,VPDJLORYD��,Q�WKH�ZRUNV�
RI�,��=DLQLHY�WKHUH�LV�D�YDULHW\�RI�JHQUHV��D�SOD\�WDOH��D�IDLU\�WDOH�MRNH��,��=DLQLHY�DQG�
-�� 0LQQXOOLQD� VXFFHHGHG� LQ� FUHDWLQJ� IDLU\� WDOHV�WUDQVFULSWLRQV� EDVHG� RQ� WKH� LFRQLF�
7DWDU� IRONORUH� WH[WV�� -��0LQQXOOLQD� DQG�1�� ,VPDJLORYD� FRQGXFW� H[SHULPHQWV� LQ� WKH�
FUHDWLRQ�RI�QDWXUDO�KLVWRU\�WDOHV���7KH�GLUHFWLRQ�RI�WKH�EDE\�WKHDWHU�LV�GHYHORSHG�E\�$��
6DGULHY�

���&RQFOXVLRQV

7KHUH� LV� D� GHFOLQH� LQ� WKH� GHYHORSPHQW� RI�PRGHUQ�7DWDU� FKLOGUHQ
V� GUDPD��
1DWLRQDO�WKHDWHUV�DUH�H[SHULHQFLQJ�UHSHUWRLUH�RI�KXQJHU��7KH\�DUH�WU\LQJ�WR�RYHUFRPH�
WKH�VKRUWDJH�RI�SOD\V�WKURXJK�WDUJHWHG�ZRUN�ZLWK�VSHFLILF�DXWKRUV�RU�WKURXJK�WKHPDWLF�
GLUHFWRULDO�DQG�GUDPD�ODERUDWRULHV����

$FNQRZOHGJPHQWV

7KH�ZRUN�LV�SHUIRUPHG�DFFRUGLQJ�WR�WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\�

5HIHUHQFHV

=DNLU]\DQRY��$��0���	 *KLOD]RY��7��6����������7XIDQ�0LQXOOLQ�GUDPD��7KH�V\QWKHVLV�
RI�HDVWHUQ�DQG�ZHVWHUQ�WUDGLWLRQV��0DQ�LQ�,QGLD�������������������

$NKPHW]\DQRYD��*���=DNLU]\DQRY��$��0���	�0RWLJXOOLQD��$��5����������3UHVHQWDWLRQ�
RI� KLVWRULFDO� SHUVRQDOLWLHV� LQ� PRGHUQ� 7DWDU� OLWHUDWXUH� �2Q� WKH� EDVLV� RI� 5��
=DLGXOOD¶V� SOD\V�� 7KH� 7XUNLVK� 2QOLQH� -RXUQDO� RI� 'HVLJQ�� $UW� DQG�
&RPPXQLFDWLRQ��72-'$&������������

6DIDURYD��$���*DOLPXOOLQ��)���	�*DOLPXOOLQD��$����������7KH�PRGHUQ�7DWDU�OLWHUDWXUH�
LQ�WKH�FRQWH[W�RI� WKH�FXOWXUHV�RI� SHRSOHV� RI� 5XVVLD� -RXUQDO�RI�/DQJXDJH�DQG�
/LWHUDWXUH� ��������������

$VKUDSRYD�� $��� =DPDOHWGLQRY�� 5��� 	� 8GHUEDHY�� $�� �������� &RGH� VZLWFKLQJ� DQG�
OLQJXLVWLF�LGHQWLW\��0RGHUQ�-RXUQDO�RI�/DQJXDJH�7HDFKLQJ�0HWKRGV�������������
����



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

$PLUL�0LNDO��0���3RXU�5DPH]DQ��(���$PDU� 7���	�%LJGHOL��$�����������6SDWLDO�DQDO\VLV�
RI� TXDOLW\� RI� OLIH� LQ� HFRQRPLF� GLPHQVLRQ�RI� YLOODJHV� RI� /DKLMDQ� WRZQ��8&7�
-RXUQDO�RI�6RFLDO�6FLHQFHV�DQG�+XPDQLWLHV�5HVHDUFK�������������

)OHWFKHU�:DWVRQ��%����������&KLOG
V�3OD\��$�3RVWGUDPDWLF�7KHDWUH�RI� 3DLGLD�IRU�WKH�
9HU\�<RXQJ� 3ODWIRUP������������ �����

)OHWFKHU�:DWVRQ��%����������7RZDUG�D�JURXQGHG�GUDPDWXUJ\��8VLQJ�JURXQGHG�WKHRU\�
WR�LQWHUURJDWH�SHUIRUPDQFH�SUDFWLFHV�LQ�WKHDWUH�IRU�(DUO\�<HDUV� <RXWK�7KHDWUH�
-RXUQDO� ���������������

)OHWFKHU�:DWVRQ��%�� �������� 6HHQ� DQG�QRW� KHDUG��3DUWLFLSDWLRQ�DV� W\UDQQ\� LQ� WKH�
WKHDWHU�IRU�HDUO\�\HDUV��5HVHDUFK LQ�GUDPD�HGXFDWLRQ��7KH�-RXUQDO�RI�$SSOLHG�
7KHDWHU�DQG�3HUIRUPDQFH���������������

*DEGUDNKPDQRYD��)��+���=DPDOHWGLQRY��5��5���=DPDOHWGLQRYD��*��)���	�=DEDYQRYD��
2�� 9�� �������� 6RPH� SHFXOLDULWLHV� RI� WKH� QDWLRQDO� FRQVFLRXVQHVV� RI� WKH�
UHSUHVHQWDWLYLHV� RI� WKH� 7DWDU� ODQJXDJH� DQG� FXOWXUH� �2Q� WKH� PDWHULDO� RI� WKH�
FRQFHSW�7X\� �ZHGGLQJ��� $G�$OWD�-RXUQDO�RI� ,QWHUGLVFLSOLQDU\�5HVHDUFK� ������
��������

.DUDEXODWRYD�� ,��� $NKPHWRYD�� %��� 6KDJEDQRYD��.��� /RVNXWRYD�� (��� 6D\IXOLQD�� )���
=DPDOLHYD��/�������	�9\NKU\VW\XN��0����������6KDSLQJ�SRVLWLYH�LGHQWLW\�LQ�WKH�
FRQWH[W�RI�HWKQRFXOWXUDO�LQIRUPDWLRQ�VHFXULW\�DQG�WKH�VWUXJJOH�DJDLQVW�WKH�LVODPLF�
VWDWH� &HQWUDO�$VLD�	�WKH�&DXFDVXV�������� ������

1DV\URYD��$���.KDEXWGLQRY��Ⱥ���	�.KDEXWGLQRYD��0����������0DJD]LQH�LOOXVWUDWLRQ�
DV� HSRFK� LQYHVWLJDWLRQ� VRXUFH� �³$LVLOX´������� E\� %DTL� 8UPDQFKH� DV� DQ�
H[DPSOH�� 7XUNLVK�2QOLQH�-RXUQDO�2I�'HVLJQ�$UW�$QG�&RPPXQLFDWLRQ� ��������
�����

5LQFRQ�)ORUHV��(��*���*DOODUGR��.���	�)XHQWH��-��0��'��/����������6WUHQJWKHQLQJ�DQ�
HGXFDWLRQDO�LQQRYDWLRQ�VWUDWHJ\��3URFHVVHV�WR�LPSURYH�JDPLILFDWLRQ�LQ�FDOFXOXV�
FRXUVH� WKURXJK� SHUIRUPDQFH� DVVHVVPHQW� DQG� PHWD�HYDOXDWLRQ�� ,QWHUQDWLRQDO�
(OHFWURQLF� -RXUQDO� RI� 0DWKHPDWLFV� (GXFDWLRQ�� ������� ������
KWWSV���GRL�RUJ����������LHMPH�����

6DJLWRYD��*��5���	�.KDEXWGLQRYD��0��0�� ��������7DWDU�ED\W� ³6DN�6RN´� IURP� WKH�
SHUVSHFWLYH�RI�WKH���VW FHQWXU\�DUW� 7DWDULFD����������������

=DPDOHWGLQRY��5��5���=DPDOHWGLQRYD��*��)���1XUPXNKDPHWRYD��5��6���	�6DWWDURYD��
0� 5����������7KH�OH[LFRQ�DQG�LWV�UHIOHFWLRQ�LQ�WKH�LQQHU�ZRUOG�RI�WKH�LQGLYLGXDO�
�2Q�WKH�EDVLV�RI�WKH�7DWDU�ODQJXDJH�� -RXUQDO�RI�/DQJXDJH�DQG�/LWHUDWXUH� ������
����� ����

=XNKUD�VWDU�� �������� %DVKNLU� IRON� WDOHV� DQG� OHJHQGV� 8ID�� 8ID� %RRN�� 3XEOLVKLQJ�
+RXVH�

=XNKUD�\ROGL]����������7DWDU�IRON�WDOHV��.D]DQ��7DW��3XEOLVKLQJ�+RXVH�

=ԥ\GXOOD��5��5����������6DU\�.LUPΩQ�+Ω]LQΩVH��3HVDODU��.D]DQ��7DWDUV��ZKDOH��1ԥVKU�


