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5REHUW�*UDYHV�MH�SUYL�XND]DR�QD�SRVWRMDZH�XGUX¶HQRVWL�L]PH_X�VWUXPH��SDOSLWDFLMD�L�HJ�
]RIWDOPXVD�������JRGLQH��'HVHW�JRGLQD�UDQLMH���������&DOHE�3DUU\�MH�VDRS^WLR�SULND]�EROHVQL�
ND�VD�QDYHGHQLP�NDUDNWHULVWLNDPD��'DQDV���VPDWUD�VH�GD�MH�*UDYHV�RYD�EROHVW�L]D]YDQD�WLURLG�
QLP�VWLPXOL^X`LP�DQWLWHOLPD��NRMD�VH�YH]XMX�]D�76+�UHFHSWRUH�QD�WLUHRFLWLPD�L�GRYRGH�GR�
ZHJRYH�DNWLYDFLMH���

,GHDOQD�WHUDSLMD�]D�*UDYHV�RYX�EROHVW�NRMD�EL�WUHEDOD�GD�NRULJXMH�DXWRLPXQL�RGJRYRU�X�
^WLWDVWRM� ¶OH]GL� L� X� RUELWDPD�� L� VKRGQR� WRPH� GD� XVSRVWDYL� QRUPDOQX� WLUHRLGQX� IXQNFLMX� L�
GRYHGH� GR� SRYODaHZD� RIWDOPRSDWLMH�� QD¶DORVW�� QH� SRVWRML�� 7UHQXWQR�� SRVWRMH� WUL� YLGD� WHUD�
SLMVNRJ� SULVWXSD� REROHOLPD� RG� *UDYHV�RYH� EROHVWL� �� WLUHRVXSUHVLYQL� OHNRYL�� UDGLRDNWLYQL�
MRG�L�KLUX^NR�RWNODZDZH�VWUXPH��

$QWLWLUHRLGQL� OHNRYL� NRULVWH� VH� ]D� WHUDSLMX� YH`LQH� KLSHUWLUHRLGQLK� EROHVQLND�� ED�
UHP�L]YHVQR�YUHPH�X�WRNX�ZLKRYH�EROHVWL��SD�aDN�L�X�RQLK�NRML�QD�NUDMX�EXGX�UDGLNDOQR�OHaH�
QL� KLUXU^NLP� ]DKYDWRP� LOL� SULPHQRP� WHUDSLMVNH� GR]H� UDGLRMRGD�� 2YL� OHNRYL� SULPHZXMX� VH�
YL^H�RG����JRGLQD�L�XSUNRV�^LURNH�XSRWUHEH�UDGLRMRGD��MR^�XYHN�SUHGVWDYTDMX�JODYQX�IRUPX�
SULPDUQH�WHUDSLMH�]D�*UDYHV�RYX�EROHVW��6RORPRQ�L�VDU�����������8�WLUHRVXSUHVLYQH�OHNRYH�VSD�
GDMX� .DUELPD]RO�� ZHJRY� DNWLYQL� PHWDEROLW� 0HWLPD]RO� L� 3URSLOWLRXUDFLO�� ,]ERU� OHND� MH� SUHWH¶QR�
GHWHUPLQLVDQ� ORNDOQRP� SUDNVRP� ²� WDNR��3URSLOWLRXUDFLO� VH� NRULVWL� NDR� OHN� L]ERUD� X� 6HYHUQRM�
$PHULFL��.DUELPD]RO� X� (QJOHVNRM�� GRN� VH�0HWLPD]RO�NRULVWL� X� ]HPTDPD� (YURSH� L� $]LMH� �:HHW�
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7LUHRVXSUHVLYQL�OHNRYL��.DUELPD]RO��0HWLPD]RO��7LDPD]RO��3URSLOWLRXUDFLO��VX�GHULYDWL�WLRX�

UHMH��3R�GRVSHYDZX�X�FLUNXODFLMX��RQL�ELYDMX�DNWLYQR�SUHX]HWL�RG�VWUDQH�^WLWDVWH�¶OH]GH��QD�
VXSURW� NRQFHQWUDFLRQRJ� JUDGLMHQWD� L� NRQFHQWUL^X� VH� VHOHNWLYQR� QD� PHVWX� VYRJ� GHORYDZD�
�&RRSHU�����������

0HWLPD]RO�VH�PLQLPDOQR�YH]XMH�]D�SURWHLQH�VHUXPD��GRN�VH�3URSLOWLRXUDFLO�YH]XMH�X�]QDaDMQRM�
PHUL�������YH]DQ�]D�SURWHLQH��SUHWH¶QR�DOEXPLQH����

3ULPDUQL�PHKDQL]DP�GHORYDZD�DQWLWLUHRLGQLK�OHNRYD�MHVWH�LQKLELFLMD�VLQWH]H�WLURN�
VLQD� �7 � �� L� WULMRGWLURQLQD� �7 � �� XQXWDU� HSLWHOLMDOQLK� `HOLMD� WLUHRLGQLK� IROLNXOD�� $QWLWL�

UHRLGQL�OHNRYL�QH�EORNLUDMX�SUHX]LPDZH�MRGD�X�^WLWDVWX�¶OH]GX��QLWL�LQKLEL^X�RVORED_DZH�
WLUHRLGQLK�KRUPRQD�L]�^WLWDVWH�¶OH]GH��

&RRSHU���������QDYRGL�SRJUH^QLP�VKYDWDZH�GD�MH�PHKDQL]DP�GHORYDZD�WLUHRVXSUHVLYQLK�
OHNRYD� QHNRPSHWLWLYQD� � LQKLELFLMD� WLUHRLGQH� SHURNVLGD]H� L� QD� WDM� QDaLQ� L]D]YDQD� LQKLEL�
FLMD� VLQWH]H� WLUHRLGQLK� KRUPRQD�� 7LUHRLGQD� SHURNVLGD]D� MH� HQ]LP� RGJRYRUDQ� ]D� MRGLQDFLMX�
UH]LGXD�WLUR]LQD�X�WLUHRJOREXOLQX��$QWLWLUHRLGQL�OHNRYL�PRJX�GD�EORNLUDMX�DNWLYQRVW�WL�
UHRLGQH�SHURNVLGD]H�X�LQ�YLWUR�XVORYLPD��DOL�X�LQ�YLYR�XVORYLPD�GR�WRJD�QH�GROD]L��.DR�PRJX`L�
PHKDQL]DP�GHORYDZD�DQWLWLUHRLGQLK�OHNRYD�L]�JUXSH�WLRQDPLGD��QDYRGL�VH�aLZHQLFD�GD�RQL�
VOX¶H� NDR� SUHIHUHQFLMDOQL� VXSVWUDWL� ]D� MRGLQDFLMX� LQWHUPHGLMDUQRJ� SURGXNWD� WLURNVLQ� SH�
URNVLGD]H��732�, � � ��$QWLWLUHRLGQL�OHNRYL�MRGLQRYDQL�RG�VWUDQH�732�, � � ��L��QD�WDM�QDaLQ�RNVL�

GLVDQL�MRG�VNODZD�VH�RG�SRWHQFLMDOQLK�PHVWD�MRGLQDFLMH�QD�WLUHRJOREXOLQX��-RGLQRYDQL�DQWL�
WLUHRLGQL� OHNRYL� VX� NRQDaQR� GHVXOIXULVDQL� L� SRWRP� GDTH� RNVLGRYDQL� GR� LQDNWLYQLK� PHWD�
EROLWD��

3RUHG�QDYHGHQRJ��WLUHRLGQD�SHURNVLGD]D�NDWDOL]XMH�UHDNFLMX�SRYH]LYDZD�MRGRWLUR]LQD��



PRQRMRGWLUR]LQD� �0,7�� L� GLMRGWLUR]LQD� �',7�� SUL� IRUPLUDZX� WLURNVLQD� L� WULMRGWLURQLQD��
,DNR�L]�HNVSHULPHQWDOQLK�LVWUD¶LYDZD�X�LQ�YLWUR�XVORYLPD��SRVWRMH�SRGDFL�NRML�VXJHUL^X�GD�
MH� UHDNFLMD� SRYH]LYDZD� LQKLELVDQD� RG� VWUDQH� DQWLWLUHRLGQLK� OHNRYD� X� NRQFHQWUDFLML� QL¶RM�
RG�RQH�NRMD�MH�SRWUHEQD��GD�VH�LQKLEL^H�MRGLQDFLMD�WLUHRJOREXOQD��QHPD�MR^�XYHN�MDVQRJ�REMD�
^ZHZD� QD� NRML� QDaLQ� DQWLWLUHRLGQL� OHNRYL� XWLaX� QD� SURFHV� SRYH]LYDZD� X� LQ�YLYR� XVORYLPD�
�&RRSHU����������

8]� RYDM� RVQRYQL� QDaLQ� GHORYDZD�� 3URSLOWLRXUDFLO� X� SHULIHUQLP� WNLYLPD� EORNLUD� L� � HNV�
WUDWLUHRLGQX�GHMRGLQDFLMX�WLURNVLQD�X�WULMRGWLURQLQ��^WR�PR¶H�GD�GRYHGH�GR�EU¶H�LQLFLMDO�
QH� UHGXNFLMH� YUHGQRVWL� NRQFHQWUDFLMH� WULMRGWLURQLQD� X� FLUNXODFLML� L� YHURYDWQR� GR� PQRJR�
EU¶H�UH]ROXFLMH�VLPSWRPD�KLSHUWLUHRLGL]PD��X�SRUH_HZX�VD�GUXJD�GYD�OHND���

3URSLOWLRXUDFLO� RYR� VYRMH� GHORYDZH� QD� NRQYHU]LMX� 7 � � X� 7 � � RVWYDUXMH� GHOXMX`L� L� NDR� VQD¶DQ�

LQKLELWRU�GHMRGLQD]H�VSRTD^ZHJ�SUVWHQD�X�SHULIHUQLP�WNLYLPD�L�X�VDPRM�^WLWDVWRM�¶OH]GL��
0HKDQL]P� NRMLP� 3URSLOWLRXUDFLO� RVWYDUXMH� RYR� VYRMH� GHORYDZH� QLMH� X� SRSXQRVWL� MDVDQ�� 3UHWSR�
VWDYTD� VH� GD� 3URSLOWLRXUDFLO� NRPSHWXMH� VD� JOXWDWLRQRP� LOL� GUXJLP� NRIDNWRULPD� NRML� VDGU¶H�
VXOIKLGULOQX� JUXSX�� LOL� VH� OHN� NRYDOHQWQR� YH]XMH� ]D� VHOHQLMXPVNH� UH]LGXH� XQXWDU� DNWLYQLK�
PHVWD� HQ]LPD�� 1HSRVUHGQL� HIHNWL� 3URSLOWLRXUDFLOD� X� QDYHGHQRP� PHKDQL]PX� GHORYDZD�� RJOHGDMX�
VH�X�DNXWQRP�VQL¶HZX��VHUXPVNRJ�7 � �L�VNRNRP�YUHGQRVWL�UHYHU]QRJ�7 � ��2YL�HIHNWL�QHPDMX�QH�

NL�YHOLNL�NOLQLaNL�]QDaDM��L]X]HY�X�R]ELTQR�EROHVQLK�WLUHRWRNVLaQLK�EROHVQLND��
,VNXVWYR�MH�SRND]DOR�GD�KLSHUWLUHRLGQL�EROHVQLFL�OHaHQL�NRPELQDFLMRP�DQWLWLUHRLG�

QLK�OHNRYD�L�EHWD�DGUHQHUJLaNLK�EORNDWRUD��PQRJR�EU¶H�XOD]H�X�UHPLVLMX�EROHVWL�X�RGQRVX�QD�
EROHVQLNH�NRML�VX�OHaHQL�VDPR�EHWD�DGUHQHUJLaNLP�EORNDWRULPD��2GDWOH�MH�SURLVWHNOD�L�KL�
SRWH]D�GD�DQWLWLUHRLGQL�OHNRYL�PRJX��LPDWL�L�GLUHNWQL�HIHNDW�QD�SRUHPH`HQL�LPXQL�VLVWHP�
NRML�XaHVWYXMH�X�SDWRJHQH]L�*UDYHV�RYH�EROHVWL��8�LQ�YLWUR�XVORYLPD�SRND]DQR�MH�GD�DQWLWLUHR�
LGQL�OHNRYL�PRJX�GD�SURPHQH�OLPIRFLWQX�WUDQVIRUPDFLMX�X�RGJRYRUX�QD�UD]OLaLWH�VWLPXOX�
VH�� 8� LQ�YLYR� XVORYLPD� WH^NR� MH� UD]OXaLWL� HIHNDW� DQWLWLUHRLGQLK� OHNRYD� QD� VDP� LPXQL� VL�
VWHP���SDG�EURMD�VXSUHVRUVNLK�7�OLPIRFLWD�L�VQL¶HZH�WLWUD�DQWL�76+��UHFHSWRUVNLK�DQWLWH�
OD��� RG� HIHNWD� NRMH� LPD� SRERT^DZH� WLUHRLGQH� IXQNFLMH� QD� LPXQL� VLVWHP� QDVWDOR� SRG� GHOR�
YDZHP�DQWLWLUHRLGQLK�OHNRYD��

,]ERU�OHND�

.DOOQHU�L�VDU����������VX�SRND]DOL�GD�GLUHNWQR�SRUH_HZH�0HWLPD]ROD�L�3URSLOWLRXUDFLOD�SUL�
PHZHQLK� X� YLGX� SRGHTHQLK� GQHYQLK� GR]D� SUX¶D� GRND]H�� GD�GR]H� RG� ��� GR� ���PJ�0HWLPD]ROD�LOL�
����GR�����PJ�3URSLOWLRXUDFLOD��UHGXNXMX�WLURNVLQ�QD��QRUPDOQH�L�VXEQRUPDOQH�QLYRH��QDNRQ�WUL�
PHVHFD� SULPHQH� X� VYLK�� VHP� MHGQRJ� EROHVQLND�� 3UL� WRPH�� L]JOHGD� GD� MH�0HWLPD]RO� X� GR]L� RG� ���
PJ�YL^H�HILNDVDQ�MHU�VX�VYL�EROHVQLFL�WUHWLUDQL�ZLPH�X^OL�X�KLSRWLUHRLGQH�YUHGQRVWL�WL�
URNVLQD�� X� RGQRVX� QD� GR]X� RG� ���� PJ�3URSLOLWLRXUDFLOD� QD� aLMX� MH� SULPHQX� VDPR� ��� �� EROHVQLND�
X^OR� X� KLSRWLURLGQH� RSVHJH� WLURNVLQD� �� /HHFK� L� 'D\DQ�� �������� .DUELPD]RO� L� PHWLPD]RO� LPDMX�
SUHGQRVW�X�SRJOHGX�SRJRGQRVWL�]D�GQHYQR�GR]LUDZH���MHGQD�GQHYQD�GR]D���^WR�SRYH`DYD�SULGU�
¶DYDZH� EROHVQLND� VDYHWRYDQRM� WHUDSLML�� 1DYRGL� VH� SRVWRMDZH� GRVWD� RS^LUQH� OLWHUDWXUH� R�
ZLKRYRM� SULPHQL�� 1DVXSURW� ZLPD�� 3URSLOWLRXUDFLO� VH� YL^H� YH]XMH� ]D� SURWHLQH� VHUXPD�� ^WR�
RSUDYGDYD�ZHJRYR�NRUL^`HZH�WRNRP�WUXGQR`H�L�GRMHZD��D�LPD�L�GRGDWQR�GHORYDZH�QD�LQKLEL�
FLMX�NRQYHU]LMH�7��X�7���3URSLOWLRXUDFLO�LPD�WHRULMVNH�SUHGQRVWL�QDG�0HWLPD]RORP�X�YH]L�SULPH�
QH�WRNRP�GRMHZD��]DWR�^WR�LPD�QL¶L�RGQRV�X�NROLaQLNX�NRQFHQWUDFLMD�POHNR���VHUXP������SUH�
PD�������1HGDYQR�MH�SRND]DQR�GD�PDMNH�PRJX�GD�GRMH�VYRMX�GHFX�X]LPDMX`L�YLVRNH�GR]H�Propiltio-
uracila�GR�����PJ�GQHYQR��D�GD�WR�QHPD�^WHWQH�HIHNWH�QD�WLURLGQL�VWDWXV�ZLKRYH�GHFH��0RPR�

WDQL��L�VDU�����������
8�SRJOHGX�L]ERUD�OHND��SRND]DQR�MH�GD�L�0HWLPD]RO�L�3URSLOWLRXUDFLO�LPDMX�HILNDVQR�GHOR�

YDZH�X�WHUDSLML�KLSHUWLUHR]H��SUL�aHPX�RGOXND�R�XSRWUHEL�MHGQRJ�LOL�GUXJRJ�OHND�]DYLVL�RG�
DILQLWHWD�OHNDUD�L�ZHJRYLK�VRSVWYHQLK�LVNXVWDYD��&RRSHU���������QDYRGL�SRGDWDN�GD�WLUHRL�
GROR]L� SUHIHULUDMX� XSRWUHEX� 3URSLOWLRXUDFLOD�� ,VWL� DXWRU� QDYRGL� VOHGH`H� aLZHQLFH� X� SULORJ�
0HWLPD]ROD�²�EROHVQLFL�SUHIHULUDMX�MHGQX�GQHYQX�GR]X�OHND��PDZL�VX�QH¶HTHQL�HIHNWL�VD�QL�
VNRP� GR]RP� 0HWLPD]ROD� L� KHSDWRWRNVLaQRVW� VH� UH_H� VUH`H�� &HQD� PHVHaQH� WHUDSLMH� VD� HNYLYD�
OHQWQLP�GR]DPD�0HWLPD]ROD�L�3URSLOWLRXUDFLOD�MH�SULEOL¶QR�LVWD���



&LTHYL�WHUDSLMH��NUDWNRWUDMQL�L�GXJRWUDMQL�

8� NUDWNRWUDMQH� FLTHYH� WHUDSLMH� VD� DQWLWLUHRLGQLP� OHNRYLPD� VSDGDMX� SULSUHPD� EROH�
VQLND� ]D� KLUXU^NX� RSHUDFLMX� L� SULSUHPD� EROHVQLND� ]D� SULPHQX� WHUDSLMVNH� GR]H� UDGLRMRGD��
.DR�UD]ORJ�]D�SULPHQX�DQWLWLUHRLGQLK�OHNRYD�SUHG�SULPHQX�WHUDSLMVNH�GR]H�UDGLRMRGD�VH�QD�
YRGL�PRJX`QRVW��WLUHRLGLWLVD�L]D]YDQRJ�]UDaHZHP�NRML�PR¶H�GD�VH�SRMDYL�SRVOH�SULPHQH�-�����VD�
WUDQ]LWRUQLP� SRJRU^DZHP� KLSHUWLUHRLGL]PD�� 3ULPHQD� DQWLWLUHRLGQLK� OHNRYD� GRYRGL� GR�
VPDZLYDZD�NROLaLQH�KRUPRQD�X�¶OH]GL�^WR�WHRULMVNL�VPDZXMH�PRJX`QRVW�GDTHJ�RVORED_DZD�
KRUPRQD� SULOLNRP� XSDOH� ¶OH]GH�� 7LUHRVXSUHVLYQD� VUHGVWYD� VH� SUHNLGDMX� RG� �� GR� �� GDQD� SUHG�
DSOLNDFLMX�WHUDSLMVNH�GR]H�UDGLRMRGD�L�SRQRYR�VH�XYRGH�X�WHUDSLMX�QHNROLNR�GDQD�NDVQLMH�RG�
DSOLNDFLMH� WHUDSLMVNH� GR]H� UDGLRMRGD� X� FLTX� RGU¶DYDZD� � HXWLUHLRGQRJ� VWDZD�� 3UL� SULPHQL�
DQWLWLUHRLGQLK�OHNRYD�SUH�DSOLNDFLMH�WHUDSLMVNH�GR]H�UDGLRMRGD�WUHED�YRGLWL�UDaXQD�GD�ZL�
KRYD� SULPHQD� UHGXNXMH� HIHNWLYQRVW� UDGLRMRGD�� GHOXMX`L� YHURYDWQR� NDR� UDGLRSURWHNWLYQL�
DJHQV� XQXWDU� VDPH� ^WLWDVWH� ¶OH]GH�� 9H`LQD� HNVSHUDWD� X� VOXaDMX� SUHWKRGQH� SULPHQH� WLUHRVX�
SUHVLYQLK�OHNRYD�SRYH`DYD�WHUDSLMVNX�GR]X�UDGLRMRGD�]D�������&RRSHU����������

8� GXJRWUDMQH� FLTHYH� WLUHRVXSUHVLYQH� WHUDSLMH� VSDGD� SRVWL]DZH� VWDELOQH� UHPLVLMH� ER�
OHVWL��3UL�RGOXaLYDZX�R�WRPH�NRJ�EROHVQLND�WUHED�SRGYU`L�GXJRWUDMQRM�WHUDSLML�WUHED�X]HWL�
X�RE]LU�IDNWRUH�NRML�VH�RGQRVH�QD�EROHVQLNH��QD�VDPX�EROHVW�L�QD�OHN�aLMD�VH�SULPHQD�SODQL�
UD��

8�IDNWRUH�NRML�VH�RGQRVH�QD�VDPRJ�EROHVQLND�VSDGDMX�X]UDVW��SRO�L�QHNL�GUXJL�aLQLRFL��
3RND]DQR�MH�GD�EROHVQLFL�L]PH_X����L����JRGLQD�VWDURVWL�LPDMX�QL¶X�VWRSX�UHFLGLYD�EROHVWL�
X�RGQRVX�QD�GREQL�X]UDVW�LVSRG����L�L]QDG����JRGLQD�¶LYRWD��8�QHNLP�VWXGLMDPD�MH�SRND]DQD�YH�
`D�XaHVWDORVW�UHFLGLYD�X�RVRED�PX^NRJ�SROD��5HFLGLY�VH�YUOR�aHVWR�VUH`H�X�WUXGQLK�¶HQD�NR�
MH� VX� ELOH� SUH� WUXGQR`H� OHaHQH� RG� KLSHUWLUHR]H�� 1HNH� VWXGLMH� VX� XND]DOH� QD� aLZHQLFX� GD� VH�
UHFLGLY�EROHVWL�aH^`H�VUH`H�X�REROHOLK�RG�KLSHUWLUHR]H�NRML�VX�L�SX^DaL��

0H_X�IDNWRUH�NRMH�WUHED�X]HWL�X�RE]LU�SUL�GRQR^HZX�RGOXNH�R�WHUDSLML�VD�DQWLWLUHR�
LGQLP�OHNRYLPD��D�NRML�VH�RGQRVH�QD�VDPX�EROHVW�VSDGDMX�YHOLaLQD�¶OH]GH���SRVWRMDZH�LQYHU]�
QH� UHODFLMH� L]PH_X� LQLFLMDOQH� YHOLaLQH� ¶OH]GH� L� ^DQVH� ]D� UHPLVLMX� ��� YUHGQRVW� WLUHRLGQLK�
KRUPRQD�SUL�]DSRaLZDZX�WHUDSLMH��^WR�VX�KRUPRQL�YL^L��YH`D�MH�L�^DQVD�]D�UHFLGLY�EROHVWL�
����YUHGQRVW�WLWUD�DQWLWLUHRLGQLK�DQWLWHOD�NDR�L�SUHWKRGQL�UHFLGLY�EROHVWL��

8�IDNWRUH�NRML�VH�RGQRVH�QD�SULPHQX�OHND�VSDGDMX�GX¶LQD�WHUDSLMH���EROHVQLFL�NRML�VH�
OHaH� GX¶H� �� RG� ��� GR� ��� PHVHFD� LPDMX� YH`X� ^DQVX� ]D� UHPLVLMX� EROHVWL� X� RGQRVX� QD� RQH� NRML� VH�
OHaH� �� PHVHFL� �� L� YHOLaLQD� GR]H� WLUHRVXSUHVLYQRJ� OHND� � �� YH`D� GR]D� OHND� SRYH`DYD� ^DQVX� ]D�
SRVWL]DZH�UHPLVLMH�EROHVWL��X]�KLSRWH]X�GD�LPD�YH`L�LPXQRVXSUHVLYQL�HIHNDW����

1D� RVQRYX� VYLK� QDYHGHQLK� aLZHQLFD�� &RRSHU� �������� QDYRGL� GD� MH� LGHDOQL� NDQGLGDW� ]D�
SULPHQX�DQWLWLUHRLGQLK�OHNRYD�EROHVQLN�NRML�LPD�EODJR�RERTHZH�L�PDOX�¶OH]GX��NDR�L�GHFD�
L�DGROHVFHQWL�X�NRMLK�VH�QH�VDYHWXMH�SULPHQD�WHUDSLMVNH�GR]H�UDGLRMRGD��7DNR_H��X�NDQGLGDWH�
]D�SULPHQX�DQWLWLUHRLGQLK�OHNRYD�VSDGDMX�L�EROHVQLFL��NRML�LPDMX�R]ELTQLML�WRN�EROHVWL�L�
]QDaDMQX�RIWDOPRSDWLMX��X�NRMLK�EL�SULPHQD�UDGLRMRGD�GRYHOD�GR�SRJRU^DZD�RIWDOPRSDWLMH���

=DSRaLZDZH�WHUDSLMH�

'R]QL� UH¶LP� DQWLWLUHRLGQLK� OHNRYD� X� OHaHZX� *UDYHV�RYH� EROHVWL� WUHED� UD]PDWUDWL� X�
GYD�YLGD�²�LQLFLMDOQR�]DSRaLZDZH�WHUDSLMH�X�FLTX�SRVWL]DZD�HXWLUHRLGL]PD�L�QDNQDGQD�WH�
UDSLMD�NRMD�LPD�]D� FLT�SRVWL]DZH�GXJRWUDMQH�UHPLVLMH��=D�LQLFLMDOQR�]DSRaLZDZH�WHUDSLMH��
NRMD�LPD�]D�FLT�SRVWL]DZH�HXWLUHRLGL]PD�^WR�MH�EU¶H�PRJX`H��SUHSRUXaXMH�VH�WHUDSLMD�VD�WLR�

QDPLGLPD�X�YLVRNLP�GR]DPD���.DUELPD]RO�X�GR]L�RG����PJ��0HWLPD]RO�X�GR]L�RG����²����PJ�LOL�3UR�

SLOWLRXUDFLO� X� GR]L� RG� ���� GR� ����PJ� GQHYQR�� 9H`H� GR]H� RG� RYLK� VH� QH� SUHSRUXaXMX� ]D� UXWLQVNX�
SULPHQX�V�RE]LURP�GD�PRJX�LPDWL�R]ELTQH�QH¶HTHQH�HIHNWH��1D�RYLP�SUHSRUXaHQLP�GR]DPD�
RNR� ��� �� EROHVQLND� `H� ELWL� HXWLUHRLGQR� LOL� KLSRWLUHRLGQR� ]D� �� GR� ��� � QHGHTD� RG� ]DSR�
aLZDZD�WHUDSLMH��3UHRVWDOLK������EROHVQLND�NRML�QH�SRVWL¶X�HXWLUHRLGL]DP�]D�SUYLK���QH�
GHTD�WHUDSLMH�LOL�LPD�WH^NX��R]ELTQX�WLUHRWRNVLNR]X��LOL�VH�QH�SULGU¶DYD�VDYHWRYDQRJ�UH�
¶LPD� WHUDSLMH�� %U]LQX� WHUDSLMVNRJ� RGJRYRUD� RGUH_XMH� YL^H� IDNWRUD�� R]ELTQRVW� SRVWRMH`HJ�



RERTHZD��YHOLaLQD�¶OH]GH����GHSRL�KRUPRQD�X�¶OH]GL����GR]D�L�XaHVWDORVW�SULPHQH�DQWLWLUHR�
LGQLK� OHNRYD�� 1DNRQ� SRaHWQLK� �� QHGHTD� WHUDSLMH�� WUHED� SURYHULWL� YUHGQRVW� WLUHRLGQH�
IXQNFLMH� VD� FLTHP� SRGH^DYDZD� GR]H� L� �� LOL� ]DSRaLZDZD� WHUDSLMH� VD� WLURNVLQRP�� 8SUNRV�
HIHNWD�NRML�3URSLOWLRXUDFLO�RVWYDUXMH�QD�NRQYHU]LMX�7 � �X�7 � ��QLMH�YHULILNRYDQR� EU¶H�NRQWUROL�

VDZH�KLSHUWLUHR]H�QD�3URSLOWLRXUDFLOX�X�RGQRVX�QD�0HWLPD]RO��8�MHGQRM�RG�VWXGLMD��XSRUH_LYDQ�MH�
HIHNDW�GR]H�0HWLPD]ROD�RG���[����PJ�GQHYQR��X�SRUH_HZX�VD�3URSLOWLRXUDFLORP�X�GR]L�RG���[�����PJ�
GQHYQR�L�SRND]DQR�MH�GD�MH�VUHGZH�YUHPH�]D�SRVWL]DZH�HXWLUHLGQRJ�VWDZD�ELOR�����QHGHTD�]D�
0HWLPD]RO�SUHPD������QHGHTD�]D�3URSLOWLRXUDFLO��&RRSHU����������8�WRNX�OHaHZD�QRUPDOL]DFLMD�7 � �

NDVQL�]D�QRUPDOL]DFLMRP�7 � ���SD�MH�YD¶QR�GD�VH�SUDWH�RED�KRUPRQD�SUL�NRQWURODPD��9UHGQRVWL�

76+� RVWDMX� X� VHUXPX� VXSULPRYDQH� � ]D� QHNROLNR� PHVHFL� QDNRQ� SRVWL]DZD� HXWLUHRLGL]PD�� SD�
aDN� QLYRL�76+� PRJX� GD� EXGX� L� VXEQRUPDOQL� X� SULVXVWYX� ELRKHPLMVNRJ� KLSRWLUHRLGL]PD�� 1D�
YHGHQD�aLZHQLFH�XND]XMX�QD�RJUDQLaHQRVW�SRGDWDND�NRML�VH�GRELMDMX�PHUHZHP�76+�X�SUYLK�QH�
NROLNR�PHVHFL�OHaHZD��6LVWROQL�LQWHUYDOL�NDR�PHUD�PLRNDUGQH�NRQWUDNWLOQRVWL�RVWDMX�DE�
QRUPDOQL� QHNROLNR� QHGHTD� SR� SRVWL]DZX� QRUPDOL]RYDZD� WLUHRLGQH� IXQNFLMH�� 2GU¶DYDZH�
WNLYQRJ�KLSHUWLUHRLGL]PD�REMD^ZDYD��LVSRTDYDZH�VLPSWRPD�KLSHUWLUHRLG]PD�NRG�EROHVQL�
ND� XSUNRV� QRUPDOL]DFLML� 7 � � L� 7 � �� .RQWURYHU]H� NRMH� SRVWRMH� RNR� WHUDSLMVNRJ� SULVWXSD� LOX�

VWUXMX�L�DQNHWH�NRMH�VX�QDSUDYLOH�(YURSVND�L�$PHULaND�WLUHRLGROR^ND�DVRFLMDFLMD��(7$�L�
$7$��X�NRMLPD�VX�ZLKRYL�aODQRYL�ELOL�SLWDQL�]D�NRMX�YUVWX�WHUDSLMH�EL�VH�RGOXaLOL�X�VOXaD�
MX����JRGL^ZH�EROHVQLFH�VD�RVUHGZLP�KLSHUWLUHRLGL]PRP��GLIX]QRP�VWUXPRP�L�PLQLPDOQLP�
RaQLP� ]QDFLPD� �*OLQRHU� L� VDU��� ������6RORPRQ� L� VDU��� �������� 5H]XOWDWL� DQNHWH� VX� SULND]DQL� QD�
WDEHOL�EURM�����

7DEHOD����
�

8SRUH_HZH�WHUDSLMVNRJ�SULVWXSD�*UDYHV�RYH�EROHVWL�X�(YURSL�L�6$'�
��*OLQRHU�L�VDU���������6RORPRQ�L�VDU����������
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'R]D�RGU¶DYDZD�

-HGQRP� NDGD� VH� SRVWLJQH� HXWLUHRLGQR� VWDZH� VD� YLVRNLP� GR]DPD� WLRQDPLGD�� SRWUHEQR� MH�
GR]X� OHND� VPDZLWL� QD� QDMPDZX� PRJX`X� NRMD� MH� X� VWDZX� GD� RGU¶DYD� SRVWLJQXWR� HXWLUHRLGQR�
VWDZH��2NR�YHOLaLQH�GR]H�OHND�SRVWRMH�NRQWURYHU]QL�VWDYRYL�²�MHGQL�DXWRUL�VH�]DOD¶X�]D�WD�
NR]YDQL� � ÅEORNLUDM� L� ]DPHQLµ� UH¶LP�� X� NRPH� VH� SULPHZXMX� UHODWLYQR� YLVRNH� GR]H� WLRQDPLGD�
�GR� ���PJ�0HWLPD]ROD�� X]� QDGRNQDGX� WLUHRLGQLK� KRUPRQD� GRGDYDZHP� WLURNVLQD� �-RUGH� L� VDU���
��������GRN�GUXJL�DXWRUL�X�YHOLNLP�HYURSVNLP�PXOWLFHQWULaQLP��VWXGLMDPD�QLVX�SRND]DOL�SR�
ERT^DQ�LVKRG�OHaHZD�SUL�SULPHQL�YLVRNLK�GR]D�OHND��/XFDV�L�VDU�����������8�YH]L�VLPXOWDQH�



SULPHQH�WLURNVLQD�VD�WLRQDPLGLPD�NDR�L�VD�SURGX¶DYDZHP�SULPHQH�WLURNVLQD�SRVOH�SUHNL�
GD�WLRQDPLGVNH�WHUDSLMH��+DVKL]XPH�L�VDU����������VX�VXJHULVDOL�GD�EL�WR�PRJOR�GRYHVWL�GR�UH�
GXNFLMH�UHFLGLYD�*UDYHV�RYH�EROHVWL�VD������QD� PDZH�RG������ 0H_XWLP��QDNQDGQR�MH�XUD_HQR�
YL^H�VWXGLMD�NRMH�QLVX�XVSHOH�GD�SRWYUGH�RYX�KLSRWH]X��/XFDV�L�VDU�����������WH�VH�GDQDV�VPDWUD�
GD�LPD�PDOR�GRND]D�NRML�EL�XND]LYDOL�QD�QH]DYLVDQ� NRULVWDQ�HIHNDW�GRGDYDZD�WLURNVLQD�QD�
UHFLGLY�EROHVWL�SRVOH�SULPHQH�WHUDSLMVNRJ�SURWRNROD�VD�WLRQDPLGLPD��/HHFK�L�'D\DQ����������
:HHWPDQ���������QDYRGL�GD��SUHGQRVWL�UH¶LPD�ÅEORNLUDM�L�]DPHQLµ�OH¶H�X�aLZHQLFL�GD�QDYHGH�
QL�UH¶P�]DKWHYD�UH_H�SRVHWH�NOLQLFL�L�GD�VH�HXWLUHRLGL]DP�ODN^H�RGU¶DYD��,QLFLMDOQH�GR]H�
VD�PDOLP�NROLaLQDPD�0HWLPD]ROD��GR����PJ��PRJX�GD�EXGX�HILNDVQH�X�YH`LQH�EROHVQLND��SUHP�
GD�VH�ZLPD�SRVWL¶H�VSRULMD�NRQWUROD�X�SRUH_HZX�VD�YL^LP�GR]DPD��3ULPHQD�QLVNLK�GR]D�0H�

WLPD]ROD�L�ZHPX�VOLaQLK�GHULYDWD�WLRQDPLGD�VH�SUHSRUXaXMH�MHU�MH�SRND]DQR�GD�MH�L�WRNVLaQRVW�
WLUHRVXSUHVLYQLK�OHNRYD�GR]QR�]DYLVQD��1LVNH�GR]H�WLRQDPLGD�VX�QDMHILNDVQLMH�X�NUDMHYLPD�
NRML�VX�UHODWLYQR�MRG�²GHILFLMHQWQL��9LVRNL�LQWUDWLUHRLGQL�VDGU¶DM�MRGD�L]JOHGD�GD�DQWDJR�
QL]XMH�HIHNDW�DQWLWLUHRLGQLK�OHNRYD��

8�SRJOHGX�GX¶LQH�WHUDSLMH�RGU¶DYDZD��VWXGLMH�NRMH�VX�XUD_HQH�X�(YURSL�L�X�6$'�VX�SR�
ND]DOH� GD� YH`LQD� WHUDSHXWD� SUHIHULUD� GD� QDVWDYL� PHGLNDPHQWQX� WHUDSLMX� ]D� SHULRG� GX¶L� RG�
���PHVHFD��*OLQRHU�L�VDU���������6RORPRQ�L�VDU�����������/HHFK�L�'D\DQ���������QDYRGH�GD�VH�WUHQXW�
QR� SUHSRUXaXMH� SHULRG� RG� ��� PHVHFL� ]D� WLWULUDZH� WHUDSLMH� X� RGUDVOLK�� 3ULPHQRP� VDYHWRYD�
QRJ� UH¶LPD�� SRVWL¶H� VH� � SRVWWHUDSLMVNL� SHULRG� UHPLVLMH� � RG� �� JRGLQH� X� UHJLRQLPD� VD� GR�
YRTQLP�XQRVRP�MRGD��

.DR� PRJX`L� SDUDPHWUL� QD� RVQRYX� NRMLK� MH� PRJX`H� SUHGYLGHWL� OR^� LVKRG� WHUDSLMH� �UH_X�
UHPLVLMX� EROHVWL�� � QDYRGH� VH� YHOLaLQD� VWUXPH� �/DXUEHUJ� L� VDU��� �������� � PODGRVW� EROHVQLND�
�:LQVD�L�VDU�����������RIWDOPRSDWLMD��YLVRNL�QLYRL�WLUHRLGQLK�KRUPRQD�SUH�RSHUDFLMH�L�YLVR�
NL�WLWUL�DQWL�76+�UHFHSWRUVNLK�DQWLWHOD��:HHWPDQ�L�VDU���������9LWWL�L�VDU������������)HHOGW�5D�

VPXVVHQ�L�VDU����������VX�SRND]DOL�X�PHWD�DQDOL]L����LVWUD¶LYDZD�VSURYHGHQLK�L]PH_X�������L�
������JRGLQH�SRYH]DQRVW�L]PH_X�RGVXVWYD�WLUHRUHFHSWRUVNLK�DQWLWHOD�QD�NUDMX�WHUDSLMH�L�SR�
YH`DZD� L]JOHGD� ]D� GXJRWUDMQX� UHPLVLMX�� 8SUNRV� QDYHGHQLP� aLZHQLFDPD�� ]DX]HW� MH� VWDY� GD� UH�
DOQR�SUHGYL_DZH�LVKRGD�QLMH�MR^�PRJX`H�X�YH`LQH�EROHVQLND��MHU�VYL�SUHWKRGQR�QDYHGHQL�SD�
UDPHWUL�LPDMX�RJUDQLaHQX�XORJX�X�L]ERUX�YUVWH�WHUDSLMH��/HHFK�L�'D\DQ����������

9H`LQD�UHFLGLYD�QDNRQ�WLRQDPLGVNLK�OHNRYD�GH^DYD�VH�XQXWDU�SUYLK����PHVHFL�WHUDSL�
MH��8�SHWQDHVWRJRGL^ZHP�LVWUD¶LYDZX�NRMH�VX�VSURYHOL�+HGOH\�L�VDU����������SRND]DQR�MH�GD�VH�
�����UHFLGLYD�GH^DYD�XQXWDU�SUYLK���JRGLQD�RG�WHUDSLMH��SUL�aHPX�VH������UHFLGLYD�GH^DYD�
XQXWDU� SUYH� JRGLQH� RG� WHUDSLMH� L� GR� NUDMD� GUXJH� JRGLQH� GRVWL¶H� ��� ��� � 3ULEOL¶QR� ��� �� ��� ��
EROHVQLND�OHaHQLK�DQWLWLUHRLGQLP�OHNRYLPD�RVWDMH�HXWLUHRLGQR�GHVHW�JRGLQD�QDNRQ�SUHNL�
GD�DQWLWLUHRLGQLK�OHNRYD��3UHPD�QDYHGHQLP�SRGDFLPD��VPDWUD�VH�GD�MH�EROHVQLN�X�VWDELOQRM�
UHPLVLML�L�GD�MH�PDOD�^DQVD�]D�UHFLGLY�KLSHUWLUHR]H�XNROLNR�VH�HXWLUHRLGQR�VWDZH�EROHVQL�
ND�RGU¶DYD�SHW�JRGLQD�QDNRQ�SUHVWDQND�WLUHRVXSUHVLYQH�WHUDSLMH�VD�WLRQDPLGVNLP�OHNRYLPD��
�/HHFK�L�'D\DQ����������1LMH�MR^�SRWSXQR�MDVQR�^WD�GRYRGL�EROHVQLND��X�VWDZH�UHPLVLMH��VSRQ�
WDQL� WRN� EROHVWL�� XEOD¶DYDZH� KLSHUWLUHRLGL]PD� SRG� GHORYDZHP� WLUHRVXSUHVLYQLK� OHNRYD�
LOL� LPXQRPRGXODWRUQD� XORJD� SULPHZHQLK� WLRQDPLGD� �:HHWPDQ�� �������� ,VWL� DXWRU� WYUGL� GD���
X�VOXaDMX�NDGD�GR_H�GR�UHFLGLYD�EROHVWL�QDNRQ�WHUDSLMH�VD�DQWLWLUHRLGQLP�OHNRYLPD���SRVWR�
ML�PDOD�^DQVD�GD�`H�GUXJL�NXUV�WHUDSLMH�VD�WLUHRVXSUHVLYQLP�OHNRYLPD�UH]XOWRYDWL�X�SHUPD�
QHQWQRM�UHPLVLML��

1H¶HTHQL�HIHNWL�DQWLWLUHRLGQLK�OHNRYD�

3ULPHQD� DQWLWLUHRLGQLK� OHNRYD� � PR¶H� GD� GRYHGH� GR� QL]D� QH¶HTHQLK� UHDNFLMD�� NRMH� VX�
XJODYQRP�LPXQROR^NL�SRVUHGRYDQH��,]JOHGD�GD�VH�QH¶HTHQH�UHDNFLMH�aH^`H�VUH`X�X�EROHVQL�
ND� QD� YH`LP� GR]DPD� PHWLPD]ROD�� GRN� WR� LVWRYUHPHQR� QH� YD¶L� L� ]D� 3URSLOWLRXUDFLO�� 7LSLaQL� QH�
¶HTHQL�HIHNWL�VH�VDVWRMH�RG�RVLSD�SR�NR¶L��QDMaH^`L�QH¶HTHQL�HIHNDW���WHPSHUDWXUH��XUWL�
NDULMH�L�ERORYD�X�]JORERYLPD��$JUDQXORFLWR]D����GHILQLVDQD�NDR�EURM�JUDQXORFLWD�PDZL�RG�
����[���

�

� �� O�� � MH� � QDMWH¶D� NRPSOLNDFLMD� WHUDSLMH� VD� DQWLWLUHRLGQLP� OHNRYLPD�� VD� YHURYDWQRP�
XaHVWDOR^`X�X�PDZH�RG���VOXaDMD�QD��������EROHVQLaNLK�JRGLQD��,QWHUQDWLRQDO�$JUDQXORF\WRVLV�DQG�

$SODVWLF�$QDHPLD�6WXG\����������SUHPGD�QHNL�SURFHZXMX�GD�XaHVWDORVW�PR¶H�ELWL�L�GHVHW�SXWD�YH�



`D��6WDULMH�RVREH�VX�SRGOR¶QLMH�UD]YRMX�RYH�R]ELTQH�NRPSOLNDFLMH��$JUDQXORFLWR]D�VH�RELa�
QR� MDYTD� XQXWDU� SUYD� WUL� PHVHFD� RG� ]DSRaLZDZD� WHUDSLMH�� 3UL� XYR_HZX� WHUDSLMH� VD� WLRQD�
PLGVNLP�SUHSDUDWLPD�EROHVQLFLPD�VH�PRUD�VDYHWRYDWL�GD�WHUDSLMX�SUHNLQX�XNROLNR�VH�SRMD�
YL�JX^RERTD��WHPSHUDWXUD�LOL�XOFHUDFLMH�X�XVWLPD�L�GD�WDGD�REDYH]QR�L]PHUH�EURM�OHXNRFLWD�
X�SHULIHUQRM�NUYL��9H`LQD�WLUHRLGRORJD�QH�VSURYRGL�UXWLQVNL�EURMDZH�OHXNRFLWD��SUHPGD�MH�
MHGQR�LVWUD¶LYDZH�X�-DSDQX�XND]DOR�GD���DNR�VH�OHXNRFLWL�UXWLQVNL�RGUH_XMX���OHXNRFLWRSHQL�
MD� PR¶H� ELWL� RWNULYHQD� SUH� QHJR� VH� SRMDYH� VLPSWRPL� DJUDQXORFLWR]H� �7RIW� L�:HHWPDQ�� ��������
7HUDSLMVNL�SULVWXS�DJUDQXORFLWR]L�VDVWRML�VH�RG�SUHNLGDZD�XSRWUHEH�WLRQDPLGVNLK�OHNRYD��
KRVSLWDOL]DFLMH� EROHVQLND� UDGL� SUD`HZD� NOLQLaNRJ� WRND� �� ODERUDWRULMVNLK� DQDOL]D� L� SUL�
PHQH� DQWLELRWLND� ^LURNRJ� VSHNWUD�� 8� RGQRVX� QD� SRMDYX� DJUDQXORFLWR]H�� MR^� MH� UH_D� SRMDYD�
R]ELTQH�NRPSOLNDFLMH��X�YLGX�KHSDWRWRNVLaQLK�HIHNDWD���DNXWQD�QHNUR]D�MHWUH�L�KROHVWD]QL�
KHSDWLWLV� �� NRMD� PR¶H� GD� VH� ]DYU^L� L� IDWDOQR�� XSUNRV� SUHNLGX� WHUDSLMH� VD� DQWLWLUHRLGQLP�
OHNRYLPD� �:LOOLDPV� L� VDU��� �������� 'UXJL�� UH_L� QH¶HTHQL� HIHNWL� VDVWRMH� VH� RG� SROLDUWULWLVD��
YDVNXOLWLVD��JORPHUXORQHIULWLVD�L�OXSXVX�VOLaQRJ�VLQGURPD��

%ROHVQLFL� NRML� LPDMX� WH^NX� UHDNFLMX� QD� MHGDQ� DQWLWLUHRLGQL� OHN� �� KHSDWLWLV�� DJUDQX�
ORFLWR]D��YDVNXOLWLV���QH�EL�WUHEDOR�GD�EXGX�OHaHQL�GUXJLP�DQWLWLUHRLGQLP�OHNRP��$NR�SR�
VWRML�EOD¶D�UHDNFLMD��RVLS��WHPSHUDWXUD��DOWHUQDWLYQD�WHUDSLMD�WUHED�SD¶TLYR�GD�VH�SULPH�
QL�� � 'UXJL� QH¶HTHQL� HIHNWL� DQWLWLUHRLGQLK� OHNRYD� XNTXaXMX� SUREOHPH� VD� aXORP� XNXVD� �WL�
SLaQR� VD�PHWLPD]RORP��� KLSRJOLNHPLMX� NDR� UH]XOWDW� UD]YRMD� DQWL�LQVXOLQVNLK� DQWLWHOD� L� KL�
SRSURWURPELQHPXMX�SUL�SULPHQL�3URSLOWLRXUDFLOD��

/,7(5$785$�

��� &RRSHU�'�6���$QWLWK\URLG�GUXJV�IRU�WKH�WUHDWPHQW�RI�K\SHUWK\URLGLVP�FDXVHG�E\�*UDYHVo�GLVHDVH��(Q�

GRFULQRORJ\�DQG��0HWDEROLVP�&OLQLFV��RI��1RUWK�$PHULFD��������������������

���)HOGW�5DVPXVVHQ�8���6FKOHXVHQHU�+���&DUD\RQ�3���0HWD�DQDO\VLV�HYDOXDWLRQ�RI�WKH�LPSDFW�RI�WK\URWUR�
SLQ�UHFHSWRU�DQWLERGLHV�RQ�ORQJ�WHUP�UHPLVVLRQ�DIWHU�PHGLFDO�WKHUDS\�RI�*UDYHVo�GLVHDVH��-RXUQDO�RI�
&OLQLFDO�(QGRFULQRORJ\�DQG�0HWDEROLVP�����������������������

���*OLQRHU�'���+HVFK�'���/DJDVVH�5���/DXUEHUJ�3���7KH�PDQDJHPHQW�RI�K\SHUWK\URLGLVP�GXH�WR�*UDYHVo�
'LVHDVH�LQ�(XURSH�LQ�������5HVXOWV�RI�DQ�LQWHUQDWLRQDO�VXUYH\��$FWD�(QGRFULQRORJLFD��������������s�
����

���+DVKL]XPH�.���,FKLLNDZD�.���6DNXUDL�$���6X]XNL�6���7DNHGD�7���.RED\DVKL�0���0L\DPRWR�7���$UDL�0���

1DJDVDZD�7���$GPLQLVWUDWLRQ�RI�WK\UR[LQH�LQ�WUHDWHG�*UDYHVo�GLVHDVH� New England�-RXUQDO�RI�0H�

GLFLQH����������������������

���+HGOH\�$�-���<RXQJ�5�(���-RQHV�6�-���$OH[DQGHU�:�'���%HZVKHU�3�'��	�6FRWLVK�$XWRPDWHG�)ROORZ�XS�
5HJLVWHU�*URXS��$QWLWK\URLG�GUXJV�LQ�WKH�WUHDWPHQW�RI�K\SHUWK\URLGLVP�RI�*UDYHV�GLVHDVH��ORQJ�WHUP�
IROORZ�XS�RI�����3DWLHQWV��&OLQLFDO�(QGRFULQRORJ\��������������������

��� ,QWHUQDWLRQDO�$JUDQXORF\WRVLV�DQG�$SODVWLF�$QDHPLD�6WXG\��5LVN�RI�DJUDQXORF\WRVLV�DQG�DSODVWLF�DQD�
HPLD�LQ�UHODWLRQ�WR�XVH�RI�DQWLWK\URLG�GUXJV��%ULWLVK�0HGLFDO�-RXUQDO����������������������

��� -RUGH�5���<WUH�$UQH��.���6WRUPHU�-���6XQGVIMRUG�-���6KRUW�WHUP�WUHDWPHQW�RI�*UDYHVo�GLVHDVH�ZLWK�PHW�
KLPD]ROH�LQ�KLJK�YHUVXV�ORZ�GRVHV��-RXUQDO�RI�,QWHUQDO�0HGLFLQH�����������������������

���.DOOQHU� *��� 9LWROV� 6��� /XQJJUHQ� -�*��� &RPSDULVRQ� RI� VWDQGDUGL]HG� LQLWLDO� GRVHV� RI� � WZR� DQWLWK\URLG�
GUXJV�LQ�WKH�WUHDWPHQW�RI�*UDYHVo�GLVHDVH��-RXUQDO�RI�,QWHUQDO�0HGLFLQH����������������������

���/DXUEHUJ�3���%XFKROW]�3�(���+DQVHQ�3�(���,YHUVRQ�(���(VNMDHU�6���:HHNH�-���*RLWUH�VL]H�DQG�RXWFRPH�RI�
PHGLFDO�WUHDWPHQW�RI�*UDYHVo�GLVHDVH��$FWD�(QGRFULQRORJLFD�������������������

���� /HHFK�1�-���'D\DQ�&�0���&RQWURYHUVLHV�LQ�WKH�PDQDJHPHQW�RI�*UDYHVo�GLVHDVH��&OLQLFDO�(QGRFULQR�
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