
3KDUPDFRNLQHWLFV�RI�5��DQG�6�NHWRSURIHQ�DIWHU�PXOWLSOH�LQWUDYHQRXV�DGPLQLVWUDWLRQ�RI�NHWRSURIHQ�UDFHPDWH�LQ�FDPHOV�
�

1��$���$O.DWKHHUL
��� ,��$��:DVIL�� DQG��0��/DPEHUW��
�&DPHO�UDFLQJ�/DERUDWRU\��)RUHQVLF�6FLHQFH�/DERUDWRU\��32�%R[������$EX�'KDEL���8$(�

�(TXLQH��)RUHQVLF��8QLW���'HSW��RI��3KDUPDFRORJ\��DQG��7KHUDSHXWLFV��7ULQLW\��&ROOHJH��'XEOLQ����,UHODQG��

�9HWHULQDU\�5HVHDUFK�&HQWHU��6ZHLKDQ�5RDG��32�%R[��������$EX�'KDEL��8$(��
$EVWUDFW��7KH�SKDUPDFRNLQHWLFV�RI�5��DQG�6�NHWRSURIHQ�DIWHU�WKH�ILUVW�DQG�ILIWK�LQWUDYHQRXV��,9��GRVH�RI�D�GDLO\�GRVDJH�UHJLPHQ�RI�NHWRSURIHQ�UDFHPDWH���PJ�NJ�ERG\�ZHLJKW����ZHUH�VWXGLHG��LQ���IHPDOH�FDPHOV� �&DPHOXV� GURPHGDULXV��� 3ODVPD� FRQFHQWUDWLRQV� RI� 5�� DQG� 6�NHWRSURIHQ� ZHUH� PHDVXUHG� LQ�GXSOLFDWH�E\�KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK\��+3/&��XVLQJ�D�6�6�:KHON����FKLUDO�VWDWLRQDU\�
SKDVH� FROXPQ�� 7KH� GDWD� REWDLQHG� �PHDQ� DQG� r6(0�� DIWHU� WKH� ILUVW� GRVH� IRU� 5� DQG� 6�NHWRSURIHQ��
UHVSHFWLYHO\��ZHUH�DV�IROORZV��WKH�HOLPLQDWLRQ�KDOI�OLYHV��Wò��ZHUH�������r������DQG�������r������K��WKH�
VWHDG\� VWDWH� YROXPHV� RI� GLVWULEXWLRQ� � �9VV�� ZHUH� ����� �r������ DQG� ������ �r����� PO�NJ�� WRWDO� ERG\�
FOHDUDQFHV��&/7��ZHUH�������r������DQG�������r������PO�NJ�PLQ��WKH�DUHDV�XQGHU�WKH�FXUYH��$8&��ZHUH�
����� �r������ DQG������ �r������PJ�PO�K��$IWHU� WKH� ILIWK� WKH� UHVSHFWLYH�YDOXHV� IRU�5�DQG�6�NHWRSURIHQ��
ZHUH� DV� IROORZV�� Wò�ZHUH������ �r������ DQG������ �r������K��9VV�ZHUH������ �r������DQG������ �r������
PO�NJ��&/7�ZHUH�������r������DQG�������r������PO�NJ�PLQ��$8&�ZHUH�������r������DQG�������r������PJ�PO�K��7KHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQW�LQ�DQ\�SDUDPHWHUV�EHWZHHQ�DQG�ILIWK�GRVH���
.H\�:RUGV��3KDUPDFRNLQHWLFV��5��DQG�6�NHWRSURIHQ��PXOWLSOH�GRVH��FDPHOV��
�

�
 &RUUHVSRQGLQJ�$XWKRU��
,QWURGXFWLRQ��

.HWRSURIHQ� >NHWRSURIHQ�� �r�������EHQ]R\OSKHQ\O��SURSLRQLF� DFLG@� LV� QRQ�VWHURLGDO� DQWL�LQIODPPDWRU\� GUXJ� �16$,'���ZKLFK� LV� PDUNHWHG� DV� WKH� UDFHPDWH��.HWRSURIHQ� LV� ZLGHO\� XVHG� LQ� YHWHULQDU\� DQG�KXPDQ� PHGLFLQH� WR� WUHDW� D� QXPEHU� RI�PXVFXORVNHOHWDO� FRQGLWLRQV�� %HFDXVH�NHWRSURIHQ� FRQWDLQV� D� VLQJOH� FKLUDO� FHQWHU� LW�H[LVWV� LQ� WZR� LVRPHULF� IRUPV�� WKH� 5�� DQG� 6�HQDQWLRPHUV�� 7KH� DELOLW\� RI� WKH� 16$,'V� WR�LQKLELW� F\FORR[\JHQDVH� DQG� WKHUHIRUH�SURVWDJODQGLQ� ELRV\QWKHVLV� LV� WKRXJKW� WR�UHVLGH� H[FOXVLYHO\� ZLWK� WKH� 6�HQDQWLRPHU��+XWW�	�&DOGZHOO�� �������+RZHYHU��PRVW� RI�WKH�VLGH�HIIHFWV�RI�WKHVH�GUXJV�DUH�DOVR�GXH�WR�F\FORR[\JHQDVH� LQKLELWLRQ� �*DUGQHU� 	�6LPNLQ����������7KH�SKDUPDFRNLQHWLFV�RI�WRWDO�NHWRSURIHQ�KDYH�EHHQ�UHSRUWHG�LQ�YDULRXV�VSHFLHV���KRUVHV��6DPV� HW� DO��������� FDWWOH� �'H*UDYHV� HW�DO��������� FDPHOV� �2XNHVVRX� HW� DO��������$O.DWKHHUL� HW� DO��� ������� GRQNH\V� �2XNHVVRX�HW� DO��� ������� UDWV� �6DWWHUZKLWH� 	� %RXGLQRW��

������� KXPDQV� �1HWWHU� HW� DO��� ������� 5HFHQW�VWXGLHV� LQ� DQLPDOV�� KRZHYHU�� PHDVXULQJ�NHWRSURIHQ� HQDQWLRPHUV� DIWHU� DGPLQLVWUDWLRQ�RI� UDFHPLF� NHWRSURIHQ� RU� RI� � LQGLYLGXDO��HQDQWLRPHUV� KDYH� UHYHDOHG� PDUNHG�VWHUHRVHOHFWLYH� GLIIHUHQFHV� LQ� NHWRSURIHQ�SKDUPDFRNLQHWLFV�� )RU� H[DPSOH� WKH� SODVPD�FRQFHQWUDWLRQ���WLPH�$8&�YDOXHV�ZHUH�IRXQG�WR�EH�KLJKHU�IRU�WKH�6�NHWRSURIHQ�WKDQ�IRU�WKH�5�NHWRSURIHQ� LQ� KRUVHV� �/DQGRQL� 	� /HHV��������� FDWV� �'HODWRXU� HW� DO��� ������� GRJV��%HQRLW� HW� DO��� ������� ,Q� VKHHS�� KRZHYHU�� WKH�UHYHUVH� ZDV� UHSRUWHG� �'HODWRXU� HW� DO��� ������ZKLOH� LQ� KXPDQV� �5XG\� HW� DO��� ������ DQG�FDOYHV� � �/DQGRQL� HW� DO��� ������ VLPLODU�FRQFHQWUDWLRQ�WLPH�SURILOHV�ZHUH�REVHUYHG����:H� KDYH� UHFHQWO\� VWXGLHG� WKH�SKDUPDFRNLQHWLFV� RI� NHWRSURIHQ� HQDQWLRPHUV��$O.DWKHHUL� HW� DO��� ������� ,Q� WKDW� VWXG\��KRZHYHU�� ZH�PHDVXUHG� 5�� DQG� 6�NHWRSURIHQ��LQ� HLJKW� PDOH� DQG� WHQ� IHPDOH� FDPHOV� DIWHU� D�VLQJOH� LQWUDYHQRXV� GRVH� ����� PJ�PO�� RI�UDFHPLF� NHWRSURIHQ�� :H� IRXQG� WKDW� DOO�SKDUPDFRNLQHWLFV� SDUDPHWHUV� IRU� 5�NHWRSURIHQ� ZHUH� VLJQLILFDQWO\� GLIIHUHQW� IURP�
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WKHLU�FRUUHVSRQGLQJ�YDOXHV�RI�6�NHWRSURIHQ�LQ�IHPDOH�FDPHOV�ZKLOH�LQ�PDOH�FDPHOV�WKH�&/7DQG�$8&�IRU�5�NHWRSURIHQ�ZHUH�VLJQLILFDQWO\�GLIIHUHQW� IURP� WKHLU� FRUUHVSRQGLQJ� 6�NHWRSURIHQ� YDOXHV�� $OO� SKDUPDFRNLQHWLF�SDUDPHWHUV�IRU�5��DQG�6�NHWRSURIHQ�LQ�IHPDOH�FDPHOV�ZHUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKHLU�FRUUHVSRQGLQJ�YDOXHV�LQ�PDOH�FDPHOV���.HWRSURIHQ�� KRZHYHU�� LV� XVXDOO\�DGPLQLVWHUHG�LQ�PXOWLSOH�GRVHV�IRU�����GD\V��,W�KDV� EHHQ� VKRZQ� WKDW� IRU� VHYHUDO� GUXJV��UHSHDWHG� DGPLQLVWUDWLRQ� PD\� UHVXOW� LQ� DQ�HQKDQFHPHQW� RU� D� GHFUHDVH� RI� LWV� RZQ�FOHDUDQFH��7KH�REMHFWLYH�RI� WKH�SUHVHQW� VWXG\�ZDV� WR� HYDOXDWH� WKH� SKDUPDFRNLQHWLFV� RI� 5��DQG� 6�NHWRSURIHQ� DIWHU� WKH� ILUVW� DQG� WKH� ILIWK�GRVH�RI�D�GDLO\�GRVDJH�UHJLPHQ�RI�NHWRSURIHQ�VR� DV� WR� YHULI\� ZKHWKHU� SKDUPDFRNLQHWLFV�SDUDPHWHUV� RI� 5�� DQG� 6�NHWRSURIHQ� ZRXOG�FKDQJH� ZLWK� UHSHDWHG� ,9� DGPLQLVWUDWLRQ� RI�NHWRSURIHQ�UDFHPDWH����0DWHULDOV�DQG�0HWKRGV��([SHULPHQWDO�DQLPDOV��)RXU� FOLQLFDOO\� KHDOWK\� IHPDOH� FDPHOV� ��WR� �� \HDUV� ROG�� DQG� UDQJLQJ� LQ� ERG\� ZHLJKW�IURP����� WR�����NJ�ZHUH�XVHG� LQ� WKLV� VWXG\��7KH\� ZHUH� NHSW� LQ� RSHQ� SHQV�� 1RQH� KDG�UHFHLYHG�DQ\�GUXJ� IRU�DW� OHDVW���PRQWKV��7KH�FDPHOV� ZHUH� RXW� RI� WUDLQLQJ� IRU� D� PLQLPXP�SHULRG� RI� RQH� \HDU�� *RRG� TXDOLW\� KD\� DQG�/XFHUQH� �DOIDOID�� ZDV� IHG� RQFH� GDLO\� DQG�ZDWHU�ZDV�DOORZHG�DG�OLELWXP����([SHULPHQWDO�GRVLQJ�� .HWRSURIHQ� �NHWRSURIHQ�� ���� PJ�PO��1DWXUH�9HW�SW\��OLPLWHG��5LFKPRQG��$XVWUDOLD��ZDV� DGPLQLVWHUHG� E\� D� GDLO\� ,9� LQMHFWLRQ� DW������D�P��IRU���FRQVHFXWLYH�GD\V�DW�RI�GRVH���PJ�NJ�ERG\�ZHLJKW��� %ORRG�VDPSOHV�����PO��ZHUH� FROOHFWHG� LQ� KHSDULQ]HG� YDFXWDLQHUV�WXEHV� IURP� WKH� RSSRVLWH� MXJXODU� YHLQ� DW� �����SUH�GRVH��������������������DQG������PLQXWHV��DQG�DW����������������������������������������DQG�

���� KRXUV� DIWHU� GUXJ� DGPLQLVWUDWLRQ�� 3ODVPD�ZDV�VHSDUDWHG�E\�FHQWULIXJDWLRQ�������[�J�IRU���� PLQ�� DQG� ZDV� VWRUHG� DW� ����& SHQGLQJ�DQDO\VLV����$VVD\�SURFHGXUH��7KH� FRQFHQWUDWLRQV� RI� �5��� DQG� �6���NHWRSURIHQ� ZHUH� GHWHUPLQHG� E\� D� YDOLGDWHG�+3/&� PHWKRG� DV� UHSRUWHG� SUHYLRXVO\��$O.DWKHHUL�HW�DO�����������3KDUPDFRNLQHWLF�DQDO\VLV�� 3KDUPDFRNLQHWLF� FKDUDFWHULVWLFV� RI� ERWK�NHWRSURIHQ� HQDQWLRPHUV� ZHUH� GHWHUPLQHG� E\�QRQ�FRPSDUWPHQWDO� DQDO\VLV� �*LEDOGL� 	�3HUULHU�� ������� 7KH� ]HUR� PRPHQW� DUHD� �DUHD�XQGHU�WKH�FXUYH��$8&��DQG�WKH�DUHD�XQGHU�WKH�ILUVW� PRPHQW� �$80&�� ZHUH� GHWHUPLQHG�DFFRUGLQJ�WR�WKH�WUDSH]RLGDO�UXOH�XS�WR�WKH�ODVW�PHDVXUHG� FRQFHQWUDWLRQ� DQG� ZHUH�H[WUDSRODWHG� WR� LQILQLW\��7RWDO�ERG\�FOHDUDQFH��&/7 � ZDV� FDOFXODWHG� E\� '�$8&�� ZKHUH� '�ZDV� WKH� GRVH� RI� NHWRSURIHQ� HQDQWLRPHU� ���PJ�NJ����7KH�YROXPH�RI�GLVWULEXWLRQ�DW��VWHDG\�VWDWH� �9VV�� ZDV� HVWLPDWHG� E\� �'� [� $80&���
�$8&��� 7KH�KDOI�OLIH��W����� ZDV�FDOFXODWHG�DV�������GLYLGHG�E\�WKH�HOLPLQDWLRQ�UDWH�FRQVWDQW�
�E���7KH�YROXPH�RI�GLVWULEXWLRQ��DUHD�PHWKRG��
�9G�DUHD� ZDV�FDOFXODWHG�E\�'����$8&�[�E�����6WDWLVWLFDO�DQDO\VLV�RI�GDWD�� 9DOXHV� DUH� H[SUHVVHG� DV� PHDQ� DQG�r6(0�� 6WDWLVWLFDO� RI� GLIIHUHQFHV� EHWZHHQ�SKDUPDFRNLQHWLF� SDUDPHWHUV� RI� HQDQWLRPHUV�DIWHU�WKH�ILUVW�GRVH�DQG�ILIWK�GRVH�ZHUH�FDUULHG�RXW� XVLQJ� WKH� SDLUHG� VWXGHQW� W�WHVW�� 7KH�VLJQLILFDQFH�OHYHO�ZDV�3���������5HVXOWV�DQG�'LVFXVVLRQ��7KH� PHDQ� SODVPD� NHWRSURIHQ�FRQFHQWUDWLRQ� YV�� WLPH� FXUYHV� RI� 5�NHWRSURIHQ� DQG� 6�NHWRSURIHQ� DIWHU� WKH� ILUVW�DQG�ILIWK�GRVH�DUH�VKRZQ�LQ�)LJXUHV���DQG����
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)LJ�����5�.3��x� DQG�6�.3��R��FRQFHQWUDWLRQ�LQ�IHPDOH�FDPHO�SODVPD�DIWHU�ILUVW�LQWUDYHQRXV�UDFHPLF�.3�DGPLQLVWUDWLRQ�DW�D�GRVH�RI�����PJ�
NJ��� 9DOXHV�DUH�PHDQ�r 6(0��Q� ����

)LJ�����5�.3��x� DQG�6�.3��R��FRQFHQWUDWLRQ�LQ�PDOH�FDPHO�SODVPD�DIWHU�ODVW��LQWUDYHQRXV�UDFHPLF�.3�DGPLQLVWUDWLRQ�DW�D�GRVH�RI�����
PJ�NJ��9DOXHV�DUH�PHDQ�r 6(0��Q� ����

UHVSHFWLYHO\�� $IWHU� WKH� ILUVW� DQG� ILIWK� GRVH�WKH� SODVPD� FRQFHQWUDWLRQ� RI� 5�NHWRSURIHQ�ZDV� VOLJKWO\� KLJKHU� WKDQ� WKDW� RI� 6�NHWRSURIHQ� DW� DOPRVW� HYHU\� WLPH� SRLQW��9DOXHV� RI� WKH� SKDUPDFRNLQHWLF� SDUDPHWHUV�DUH� VKRZQ� LQ� WDEOH� ���7KH�9VV�YDOXH�RI�5�NHWRSURIHQ� DIWHU� WKH� ILIWK� GRVH� ZDV�VLJQLILFDQWO\� ORZHU� WKDQ� WKDW� RI� 6�NHWRSURIHQ�� $OO� RWKHU� YDOXHV� RI� 5�NHWRSURIHQ� ZHUH� QRW� VLJQLILFDQW� GLIIHUHQW�

IURP� 6�NHWRSURIHQ� YDOXHV�� $IWHU� WKH� ILUVW�GRVH� WKH� YDOXHV� RI� &/7 � 9VV�� 9GDUHD� RI� 6�NHWRSURIHQ� ZHUH� VLJQLILFDQWO\� KLJKHU� WKDQ�WKRVH� RI� 5�NHWRSURIHQ� ZKLOH� WKH� $8&� RI�6�NHWRSURIHQ�ZDV�VLJQLILFDQWO\�VPDOOHU�WKDQ�WKDW� RI� 5�NHWRSURIHQ�� 7KH� SUHVHQW� UHVXOWV�FRUURERUDWH� RXU� SUHYLRXV� ILQGLQJV��$O.DWKHHUL� HW� DO��� ������� +RZHYHU�� WKH�SKDUPDFRNLQHWLF� YDOXHV� RI� 5�NHWRSURIHQ
�

7DEOH����3KDUPDFRNLQHWLF�SDUDPHWHUV�RI�NHWRSURIHQ�HQDQWLRPHUV�LQ�IHPDOH��FDPHOV��Q ���DIWHU�WKH�ILUVW�DQG�ILIWK�GDLO\�L�Y��GRVHV�RI���PJ�RI�UDFHPLF�NHWRSURIHQ�SHU��NJ�ERG\�ZHLJKW�'DWD�
H[SUHVVHG�DV�PHDQ�r6(0���

$8&�PJ�PO�K� &/7�PO�NJ�PLQ� 7���E�K
9VV�PO�NJ� 9GDUHD�PO�NJ�

$80&�PJ�PO�K�
)LUVW�'RVH� 5 ����D�r����� ����D�r����� �����r����� ����D�r����� �����D�r����� �����r����

6 �����r����� �����r����� �����r����� ������r����� ������r����� �����r����)LIWK�GRVH� 5 �����r����� �����r����� �����r����� ����D�r����� ������r����� �����r�����
� 6� �����r����� �����r����� �����r����� �����r����� ������r����� �����r�����

� WòE� KDOI���OLIH��RI�HOLPLQDWLRQ���$8&� �DUHD�XQGHU�WKH�FXUYH�WR�LQILQLW\��9VV� �YROXPH�RI�GLVWULEXWLRQ�DW��VWHDG\�VWDWH��9GDUHD�  �YROXPH�RI�GLVWULEXWLRQ�EDVHG�RQ�DUHD�XQGHU�WKH�FXUYH�WR�LQILQLW\��&/7  WRWDO�ERG\��FOHDUDQFH��&/U  UHQDO�FOHDUDQFH��057� �PHDQ�UHVLGHQFH�WLPH��$80&� �DUHD�XQGHU�ILUVW�PRPHQW��FXUYH��D �VLJQLILFDQWO\�GLIIHUHQW�IRU�FRUUHVSRQGLQJ�DQWLSRGH�LQ�WKH�VDPH�GRVH���
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DQG� 6�NHWRSURIHQ� ZHUH� QRW� VLJQLILFDQWO\�GLIIHUHQW�EHWZHHQ�WKH�ILUVW�DQG�ODVW�GRVH���7KH� ODUJH� $8&� RI� 5�NHWRSURIHQ�UHODWLYH� WR� 6�NHWRSURIHQ� REVHUYHG� DIWHU� WKH�ILUVW� GRVH� PLJKW� KDYH� DOVR� UHVXOWHG� IURP� D�VORZHU� FOHDUDQFH� DQG� �RU� D� VPDOOHU� YROXPH�RI� GLVWULEXWLRQ� RI�5�HQDQWLRPHU�� 7KH� VPDOO�YROXPH� RI� GLVWULEXWLRQ� LV� SUREDEO\�VHFRQGDU\� WR� WKH� KLJK� SURWHLQ� ELQGLQJ��!����� D� IHDWXUH�ZKLFK� LV� FRPPRQ� WR� WKLV�FODVV�RI�GUXJV��,W�LV�SRVVLEOH�WKDW�WKH�VOLJKWO\�KLJKHU� SURWHLQ� ELQGLQJ� RI� 5�NHWRSURIHQ�REVHUYHG� LQ� IHPDOH� FDPHOV� �$O.DWKHHUL� HW�DO��� ������ PLJKW� KDYH� FRQWULEXWHG� WR� WKH�KLJKHU�$8&�RI�WKH�5�NHWRSURIHQ�UHODWLYH�WR�LWV� DQWLSRGH�� 3URIHQV�� KRZHYHU�� DUH� NQRZQ�WR� XQGHUJR� D� PHWDEROLF� WUDQVIRUPDWLRQ�OHDGLQJ� WR� SDUWLDO� LQYHUVLRQ� WKURXJK� D�VWHUHRVSHFLILF� FRQMXJDWLRQ� ZLWK� &R$� DQG�VXEVHTXHQW� HSLPHUL]DWLRQ� �0D\HU�� ������&DOGZHOO� HW� DO��� ������ 1DNDPXUD� 	�<DPDJXFKL�������� 7KH� ELRLQYHUVLRQ� LV�XVXDOO\� XQLGLUHFWLRQDO� IURP� WKH� �5�� WR� �6��HQDQWLRPHUV�� DOWKRXJK� LQ� VRPH� VSHFLHV� WKH�RSSRVLWH� KDV� EHHQ� UHSRUWHG� �7DQDND� HW� DO���������� 7KH� GHJUHH� RI� FKLUDO� LQYHUVLRQ� LV�GUXJ� DQG� VSHFLHV±GHSHQGHQW�� 7KLV� SURFHVV�PLJKW� KDYH� DOVR� FRQWULEXWHG� WR�VWHULRVHOHFWLYLW\�REVHUYHG�LQ�FDPHOV���,Q� FRQFOXVLRQ�� WKLV� VWXG\� GLG� QRW�GHPRQVWUDWH� VLJQLILFDQW� GLIIHUHQFH� RI�SKDUPDFRNLQHWLF� SDUDPHWHUV� RI� NHWRSURIHQ�HQDQWLRPHUV� IROORZLQJ�UHSHDWHG�DGPLQLVWUDWLRQ�RI�UDFHPDWH�NHWRSURIHQ�LQ�IHPDOH�FDPHOV���
$FNQRZOHGJPHQWV�

7KH� VXSSRUW� RI� /W�� &RO�� ,EUDKLP� $O�+RZVDQL� 'LUHFWRU� RI� WKH� )RUHQVLF� 6FLHQFH�/DERUDWRU\� LV� KLJKO\� DSSUHFLDWHG�� 7KH�DXWKRUV� WKDQN� 'U�� %�� $JKD�� 6�� 0RXVD�� 2��0RKDPDG��1��$OL� IRU� WHFKQLFDO�$VVLVWDQFH��6SHFLDO� WKDQNV�WR�3KRWRJUDSK\�'HSDUWPHQW��)RUHQVLF� 6FLHQFH� /DERUDWRU\� DQG� WR� 'U��,VPDLO� <RXVLI� DW� 7KH� 7UDGLWLRQDO� 5HYLYLQJ�

6RFLHW\� IRU� KRXVLQJ� DQG� WDNLQJ� FDUH� RI� WKH�FDPHOV�.HWRSURIHQ� HQDQWLRPHU� VWDQGDUGV�ZHUH� D� NLQG� JLIW� IURP� 3URI�� 3�� /HHV� �� 7KH�5R\DO�9HWHULQDU\�&ROOHJH��8.�����5HIHUHQFH��$O.DWKHHUL�� 1DZDO�� $��� ,�� $�� :DVIL� DQG� 0��/DPEHUW�� ������ 3KDUPDFRNLQHWLFV� DQG�PHWDEROLVP� RI� NHWRSURIHQ� DIWHU�LQWUDYHQRXV� DQG� LQWUDPXVFXODU�DGPLQLVWUDWLRQ� LQ� FDPHOV�� -�� 9HW��3KDUPDFRO��7KHUDS���������������$O.DWKHHUL�� 1DZDO�� $��� ,�� $�� :DVIL�� 0��/DPEHUW�� $�� 6DHHG�� DQG� ,�� $�� .KDQ�������� 3KDUPDFRNLQHWLFV� RI� NHWRSURIHQ�DIWHU� LQWUDYHQRXV� DGPLQLVWUDWLRQ� RI�UDFHPDWH� LQ� FDPHOV�� HIIHFW� RI�JHQGHU�� -��9HW��3KDUPDFRO���7KHUDS���������������%HQRLW�� (��� $�� 6RUDFL� DQG� 3�� 'HODWRXU�� ������&KLUDO� LQYHUVLRQ� DV� D� SDUDPHWHU� IRU�LQWHUVSHFLHV� DQG� LQWHUFRPSRXQG�GLVFUHSDQFLHV� LQ� HQDQWLRVSHFLILF�SKDUPDFRNLQHWLFV�� �WK� ,QWHUQDWLRQDO�&RQJUHVV� (XURSHDQ� $VVRFLDWLRQ� IRU�9HWHULQDU\� 3KDUPDFRORJ\� DQG�7R[LFRORJ\�� %ODFNZHOO� 6FLHQWLILF�3XEOLFDWLRQV�� (GLQEXUJK� ����� $XJXVW��6����������&DOGZHOO�� -��� $�� -�� +XWW� DQG� 6�� )RXUQHO�*LJOHX[�� ������ 7KH� PHWDEROLF� FKLUDO�LQYHUVLRQ� DQG� GLVSRVLWLRQDO�HQDQWLRVHOHFWLYLW\� RI� ��DU\OSURSLRQLF�DFLGV�DQG� WKHLU�ELRORJLFDO�FRQVHTXHQFHV��%LRFKHP��3KDUPDFRO���������������'H*UDYHV�� )�� -��� 0�� *�� 5LGGHOO� DQG� -��6FKXPDFKHU�� ������ .HWRSURIHQ��FRQFHQWUDWLRQ� LQ� SODVPD� DQG� PLON� DIWHU���LQWUDYHQRXV� � DGPLQLVWUDWLRQ� � � LQ� � � GDLU\��FDWWOH��$��-��9HW��5HV�����������±��������'HODWRXU�� 3��� (�� %HQRLW�� 0�� %RXUGLQ�� 0��*REURQ�� DQG� )�� 0R\VDQ�� ������(QDQWLRVpOHFWLYLWp� FRPSDUpH� GH� OD�
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