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i .RG�SDFLMHQDWD�VD�NURQLaQRP�+&9�LQIHNFLMRP�PRbH�VH�SUDWLWL�SURJUHVLMD�RG�VUHGQMHWH^NLK� IRUPL� KHSDWLWLVD� GR� FLUR]H� L� HYHQWXDOQR� KHSDWRFHOXODUQRJ� NDUFLQRPD�� 2YDSURJUHVLMD�QHNDGD�WUDMH�GHFHQLMDPD���������3UHFL]DQ�PHKDQL]DP�NRMLP�+&9�X]URNXMH�KHSDWRFHOXODUQL�NDUFLQRP�QLMH�SR]QDW�=D� UD]OLNX� RG� KHSDWLWLVD� %� �+%9��� +&9� QLMH� '1$� YLUXV� L� QH� LQWHJULUD� VH� X� JHQRPKHSDWRFLWD�� 9L^H� MH� YMHURMDWQR� GD� VH� KHSDWRFHOXODUQL� NDUFLQRP� SRMDYOMXMH� QD� WHUHQXXSDOQLK� L�UHJHQHUDWLYQLK�SURFHVD� YH]DQLK�]D�NURQLaQL� KHSDWLWLV�� 1DMYH`L� EURM�� DOL�QH� VYLVOXaDMHYL�+&9�YH]DQRJ�KHSDWRFHOXODUQRJ�NDUFLQRPD�NRML�VH�MDYOMDMX�X�SULVXWQRVWL�FLUR]HVXJHULUDMX�GD�MH�RVQRYQD�EROHVW�SHU� VH UL]LNR� IDNWRU�]D�KHSDWRFHOXODUQL�NDUFLQRP�UDGLMHQHJR�+&9�LQIHNFLMD�)DNWRUL� GRPD`LQD� ]D� NRMH� VH� XND]XMH� GD� SRYH`DYDMX� UL]LN� ]D� UD]YRMKHSDWRFHOXODUQRJ� NDUFLQRPD� MHVX� GRE��PX^NL� VSRO�� XbLYDQMH�DONRKROD�� UDQLMH� LQIHNFLMDYLUXVRP�%�KHSDWLWLVD�NDR�L�WHbLQD�RVQRYQH�EROHVWL��*HQRWLS�YLUXVD�PRbH�ELWL�RG�]QDaDMD�LDNR� SUYL� SRGDFL� R� WRPH� GD� LQIHNFLMD� VD� JHQRWLSRP� �E� aH^`H� YRGL� X� UD]YRMKHSDWRFHOXODUQRJ�NDUFLQRPD�MR^�QLVX�SRWYUGMHQL�X�YHOLNLP�VWXGLMDPD������3R]QDWR�MH�GDRNR�����SDFLMHQDWD�VD�NURQLaQRP�+&9� LQIHNFLMRP�UD]YLMH� KLVWROR^NL�GRND]DQX�FLUR]XWLMHNRP����JRGLQD����o����JRGL^QMH�UD]YLMH�KHSDWRFHOXODUQL�NDUFLQRP��EDUHP�]D���o��
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5D]OLaLWH� DQWLYLUXVQH� L� LPXQROR^NL� DNWLYQH� VXSVWDQFH� NRUL^`HQH� VX� X� WUHWPDQXNURQLaQRJ� KHSDWLWLVD�&��7UHWPDQ� JOXNRNRUWLNRLGLPD�QLMH� VH� SRND]DR� NRULVQLP�� GRN� MHWHUDSLMD�VD�,QWHUIHURQRP�DOID�XaLQNRYLWD�]D�SDFLMHQWH� VD�NURQLaQLP�KHSDWLWLVRP�&�PDGDRJUDQLaHQR��VDPR�����GR�����SDFLMHQDWD�LPD�SURORQJLUDQX�NRULVW�RG�RYDNYH�WHUDSLMH��=YDQLaQR� RGREUHQD� SUHSRUXND� R� GR]L� ���� PLOLRQD� MHGLQLFD� NDR� VXENXWDQDLQMHNFLMD�WUL�SXWD�WMHGQR�WLMHNRP���PMHVHFL�����WMHGQD���2YDM�UHbLP�MH�YH]DQ�]D�PRJXaQRVWELRNHPLMVNRJ�RGJRYRUD��SRYUDWDN�UD]LQH�$/7�QD�UHIHUHQWQX�LOL� ���SURFHQWQD� UHGXNFLMDUD]LQH�$/7�GR�����SXWD�YL^H�RG�UHIHUHQWQH��X�RNR�����EROHVQLND������5D]LQH� +&9� 51$� SDGDMX� X� WDQGHPX� VD� UD]LQDPD� $/7� WLMHNRP� WHUDSLMHLQWHUIHURQRP�� DOL� JXELWDN� GHWHNWLELOQRJ�+&9�51$� QH� LVNOMXþXMH� UHODSV�� =DSUDYR�� QLWLMHGDQ� NOLQLþNL� LOL� ODERUDWRULMVNL� SRND]DWHOM� NURQLþQRJ� KHSDWLWLVD� &� QLMH� QDGMHQ� NDRSUHGLVSRQLUDMXüL�]D�WHUDSLMX�LQWHUIHURQRP�8]� RYR�� SRND]DQR� MH� KLVWROR^NR� SREROM^DQMH� X� SHULSRUWDOQRM� L� OREXODUQRMLQIODPDFLML� SULPDUQR� X� EROHVQLND� NRML� VX� SRND]DOL� L� ELRNHPLMVNL� RGJRYRU�� DOL� L� NRGEROHVQLND�NRML�QLVX�SRND]DOL�ELRNHPLMVNL�RGJRYRU�����9L^H�SDFLMHQDWD�VD�NURQLaQLP�&�KHSDWLWLVRP�LPD�RGORbHQL� YLUROR^NL�RGJRYRU�QDWHUDSLMX�VD�,QWHUIHURQRP�DOID��E�L�ULEDYLULQRP�X�RGQRVX�QD�SDFLMHQWH�WUHWLUDQH�VDPR�,QWHU�IHURQRP�DOID��E��'DQDV�VH�VPDWUD�GD�NRPELQLUDQL�WUHWPDQ�VD�,QWHUIHURQRP�DOID��E�L�ULED�YLULQRP�WUHED�SULPLMHQLWL�NRG�SDFLMHQDWD�VD�YL^RP�UD]LQRP�+&9�51$�X�VHUXPX�����3DFLMHQWL� VD�X]QDSUHGRYDOLP�NRPSOLNDFLMDPD�NURQLaQH� MHWUHQH�EROHVWL� VX�NDQGL�GDWL� ]D�WUDQVSODQWDFLMH� MHWUH��5HLQIHNFLMD�VD�YLUXVRP�KHSDWLWLVD�&�X�RYLP�VOXaDMHYLPD�MHaHVWD��DOL�MH�SURVMHaQR�SUHbLYOMDYDQMH�GREUR��,SDN�MH�MR^�XYLMHN�QHSR]QDW�GXJRURaQL�LVKRGSUHbLYOMDYDQMD�SDFLMHQDWD� L�WUDQVSODQWDWD��D�SRWUHEQR�MH�UD]YLMDWL�PHWRGH�]D�SUHYHQFLMX� LWUHWPDQ�+&9�UHLQIHNFLMH�QDNRQ�WUDQVSODQWDFLMH3RVWRMH�PL^OMHQMD�GD�SURJUHVLMD�X�KHSDWRFHOXODUQL�NDUFLQRP�PRbH�ELWL�]DXVWDYOMHQDLOL� XVSRUHQD� WUHWPDQRP� RVQRYQH� EROHVWL� o� KHSDWLWLVD� &�� 1DMQRYLMH� VWXGLMH� L]� -DSDQDVXJHULUDMX�GD�SDFLMHQWL�VD�FLUR]RP�NDR�SRVOMHGLFRP�NURQLaQH�+&9�LQIHNFLMH�LPDMX�VLJQL�ILNDQWQR�QLbL�UL]LN�RG�KHSDWRFHOXODUQRJ�NDUFLQRPD�XNROLNR� VX�WUHWLUDQL� VD�DOID�LQWHUIHUR�QRP�X�RGQRVX�QD�QHWUHWLUDQH�SDFLMHQWH��2YR�VPDQMHQMH�UL]LND�HYLGHQWLUDQR�MH�L�]D�SDFL�MHQWH�NRML�VX�GREUR�RGJRYRULOL�QD�WHUDSLMX�LQWHUIHURQRP��DOL�L�]D�SDFLMHQWH�NRML�QLVX�SRYRO�MQR� RGJRYRULOL�� 2YL� SRGDFL� WUHEDMX� ELWL� SRWYUGMHQL� X� (XURSL� NDR� L� X� 6MHGLQMHQLP'UbDYDPD�2EOLFL� SDUFLMDOQH� LOL�WRWDOQH�KHSDWHNWRPLMH��NDR� L�WUDQVSODQWDFLMD�MHWUH�RVWDMX�NDRPRJX`QRVW�OLMHaHQMD�KHSDWRFHOXODUQRJ�NDUFLQRPD�NDR�L�X]QDSUHGRYDOH�FLUR]H�MHWUH�
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3DFLMHQWH� REROMHOH� RG� NURQLaQRJ� KHSDWLWLVD� &� WUHEDOR� EL� YDNFLQLVDWL� SURWLYKHSDWLWLVD�$�UDGL�SUHYHQFLMH�UD]YRMD�WH^NLK�REOLND�VXSHULQIHNFLMH�RYLP�YLUXVRP��=DSUDYRSRVWRML� VLJQLILNDQWDQ� UL]LN� RG� SRMDYH� IXOPLQDQWQRJ� KHSDWLWLVD� L� VPUWL� NDR� SRVOMHGLFHVXSHULQIHNFLMH�YLUXVRP�KHSDWLWLVD�$�%LW� SUREOHPD�UD]YLMDQMD� YDNFLQH� ]D� KHSDWLWLV� &� MH� X� WRPH� GD� VH� VHNYHQFLMHOQRVSHFLILaQD�QHXWUDOL]DFLMD�YLUXVD�ORNDOL]LUD�QD�MHGDQ�LOL�YL^H�HSLWRSD�KLSHUYDULMDELOQH�UHJLMHQMHJRYRJ�JHQRPD���+95����6WRJD�`H�YMHURMDWQR�ELWL�WH^NR�UD]YLWL�^LURNX�]D^WLWQX�YDNFLQX]D�+&9�� ����� ����'R� VDGD� VX�UDGMHQL� SRNX^DML� YDNFLQDFLMH� aLPSDQ]L�UHNRPELQDQWQLPDQWLJHQRP�+&9�RPRWDaD��DOL�VD�YUOR�RJUDQLaHQLP�UH]XOWDWLPD�8VSUNRV� SHVLPL]PX�� SRVWRML� UD]ORJ� GD� VH� QDGDPR� GD� KHSDWLWLV� &� PRbH� ELWLSUHYHQLUDQ� LPXQRSURILODNVRP�� 3RVWRMH� REVHUYDFLMH� NRMH� JRYRUH� GD� VDNXSOMHQD� SOD]PDYL^H�VHURSR]LWLYQLK�GDYDODFD�VDGUbL�PMH^DYLQX�DQWLWLMHOD�QD�+&9�VSRVREQX�GD�QHXWUDOL]LUDUD]OLaLQH�+&9�VRMHYH�QDGMHQH�X�SULURGL��8NROLNR�VX�WDNYL�QHXWUDOL]LUDMX L̀� HSLWRSL�YLUXVDKHSDWLWLVD�&�NRQDaQL�X�VYRMRM�GLYHUJHQFLML��WH�XNROLNR�MH�PRJX`H�PDSLUDWL�RYH�JHQHWVNHGLYHUJHQFLMH��LSDN�EL�ELOR�PRJX`H�QDaLQLWL�SROLYDOHQWQX�YDNFLQX�NRMD�EL�^WLWLOD�RG�YH`LQHLOL�RG�VYLK�YDULMDQWL�YLUXVD����������

==$$..//--8A$8A$..
%H]� RE]LUD�QD� HSLGHPLRORJLMX�DNYL]LFLMH�+&9� LQIHNFLMH�� NURQLFLWHW� SUDWL� DNXWQLKHSDWLWLV� &� X� RNR� ����EROHVQLND�� >WRYL^H�� NRG� EROHVQLND� VD� KHSDWLWLVRP� YH]DQLP� ]DWUDQVIX]LMX�SUDaHQLK����JRGLQD��SURJUHVLMD�X�FLUR]X�MH�UHJLVWULUDQD�X�����EROHVQLND��ADN�LX� JUXSDPD� GREUR� NRPSHQ]LUDQLK� SDFLMHQDWD� VD� NURQLaQLP� KHSDWLWLVRP� &� �EH]NRPSOLNDFLMD� NURQLaQH� MHWUHQH� EROHVWL� L� VD� QRUPDOQRP� VLQWHWVNRP� IXQNFLMRP� MHWUH��SUHYDOHQFD� FLUR]H� PRbH� ELWL� L� GR� ����� ���� 9HOLNL� EURM� REROMHOLK� RG� KHSDWLWLVD� &� MHXVWDQRYOMHQ� PHGMX� DVLPSWRPDWVNLP� EROHVQLFLPD� NRML� QLVX� LPDOL� SRYLMHVW� DNXWQRJKHSDWLWLVD�&�NDR�QSU��X�LVSLWLYDQMLPD�GDYDODFD�NUYL�LOL�NDR�UH]XOWDW�UXWLQVNLK�WHVWRYD�NUYL�9ULMHGQRVW� WHUDSLMH� ,QWHUIHURQRP� X� LQGXNFLML� SURORQJLUDQH� UHPLVLMH� EROHVWLPRJX`H�MH�SREROM^DWL�QD���QDaLQD�� SURGXbHQMHP�WHUDSLMH�]D��������PMHVHFL�GD�EL�VH�UHGXFLUDOL�UHODSVL�� NRPELQLUDQMHP� ,QWHUIHURQD� VD�5LEDYLULQRP�GD� EL� VH� UHGXFLUDR� EURM� L]RVWDQDNDUDQRJ� RGJRYRUD� QD� WHUDSLMX� NDR� L� UHODSVL� EROHVWL� QDNRQ� RNRQaDQH� WHUDSLMH,QWHUIHURQRP�� XYRGMHQMH�WHUDSLMH�YLVRNLP�GR]DPD�,QWHUIHURQD�
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V�JXLGH�WR�KHSDWLWLV�&��0D\R�&OLQ�3URF������$SU���������������� 1,+�&RQVHQV�6WDWHPHQW���0DQDJHPHQW�RI�KHSDWLWLV�&������0DU���������������� ,VVHOEDFKHU�-�.��HW�DO���+DUULVRQV�3ULQFLSOHV�RI�,QWHUQDO�0HGLFLQH��(GLWLRQ�;,,,��0F*UDZ���+LOO��������� *LWWQLFN�*��HW�DO��'LVHDVHV�RI�7KH�/LYHU�DQG�%LOOLDU\�7UDFW��6RXQGHUV��������� 5HLFKDUG�2��1RUNUDQV�*��)U\GHQ�$��%UDFRQLHU�-+��6RQQHUERUJ�$��:HLODQG�2��5DQGRPLVHG��GRXEOH�EOLQG��SODFHER�FRQWUROOHG�WULDO� RI� LQWHUIHURQ�DOSKD��E�ZLWK�DQG�ZLWKRXW�ULEDYLULQ�IRU�FKURQLF�KHSDWLWLV&��7KH�6ZHGLVK�6WXG\�*URXS��/DQFHW������-DQ���������������������� .RKLFKLURK�<DVXL�����7DNDML�:DNLWD���.\RNR�7VXNL\DPD�.RKDUD���6KLQ�,FKL�QDKDVKL���0DVXPL�,FKL�NDZD���7DGDKLUR�.DMLWD���'DULXV�0RUDGSRXU�����-DFN�5��:DQGV���DQG�0LFKLQRUL�.RKDUD���7KH�1DWLYH)RUP�DQG�0DWXUDWLRQ�3URFHVV� RI�+HSDWLWLV�&�9LUXV�&RUH�3URWHLQ��-�9LURO��-XO\�������S������������9RO������1R����� &KRR��4��/���.��5LFKPDQ��-��+��+DQ��.��%HUJHU��&��/HH��&��'RQJ��&��*DOOHJRV��'��&RLW��$��0HGLQD�6HOE\��3��%DUU��$��-��:HLQHU��'��:��%UDGOH\��*��.XR��DQG�0��+RXJKWRQ��������*HQHWLF�RUJDQL]DWLRQDQG�GLYHUVLW\�RI�WKH�KHSDWLWLV�&�YLUXV��3URF��1DWO��$FDG��6FL��86$�������������>0HGOLQH��� ,WR��7���-��0XNDLJDZD��-��=RX��<��+LUDED\DVKL��+��0LWDPXUD��DQG�.��<DVXL��������&XOWLYDWLRQ�RI�KHSD�WLWLV�&�YLUXV�LQ�SULPDU\�KHSDWRF\WH�FXOWXUH�IURP�SDWLHQWV�ZLWK�FKURQLF�KHSDWLWLV�&�UHVXOWV�LQ�UHOHDVH�RIKLJK�WLWUH�LQIHFWLRXV�YLUXV��-��*HQ��9LURO���������������0HGOLQH��� $OWHU�0-��(SLGHPLRORJ\�RI�KHSDWLWLV�&�LQ�WKH�:HVW��6HP�/LYHU�'LV����������������� 6FKUHLEHU�*%��%XVFK�03��.OHLQPDQ�6+��HW�DO��7KH�ULVN�RI�WUDQVIXVLRQ�WUDQVPLWWHG�YLUDO�LQIHFWLRQV��1(QJO�-�0HG��������������������� 6DUWRUL�0��/D�7HUUD�*��$JOLHWWD�0��HW�DO��7UDQVPLVVLRQ�RI�KHSDWLWLV�&�YLD�EORRG�VSODVK�LQWR�FRQMXQF�WLYD��6FDQG�-�,QIHFW�'LV������������������ &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��5LVN�RI�DFTXLULQJ�KHSDWLWLV�&�IRU�KHDOWK�FDUH�ZRUNHUV�DQGUHFRPPHQGDWLRQV� IRU�SURSK\OD[LV�DQG�IROORZ�XS�DIWHU�RFFXSDWLRQDO� H[SRVXUH��+HSDWLWLV� 6XUYHLOODQFH5HSRUW�1R������$WODQWD��������S��������� 6KDUDUD�$,���&KURQLF�KHSDWLWLV�&���6RXWK�0HG�-������6HS����������������� $OWHU�+��1HZ�NLW�RQ�WKH�EORFN��HYDOXDWLRQ�RI�VHFRQG�JHQHUDWLRQ�DVVD\V�IRU�GHWHFWLRQ�RI�DQWLERG\�WR�WKHKHSDWLWLV�&�YLUXV��+HSDWRORJ\������������������ <RXQRVVL�=��0F+XWFKLVRQ�-��6HURORJLFDO�WHVWV�IRU�+&9�LQIHFWLRQ��9LUDO�KHSDWLWLV�UHYLHZV������������������ 7DNDQR� 6��1DNDPXDU�.��.DZDL� 6��<RNRVXND����6DWRPXUD�<��2PDWD�0��3URVSHFWLYH� DVVHVVPHQW�RIGRQRU�EORRG� VFUHHQLQJ� IRU�DQWLERG\� WR�KHSDWLWLV�&� YLUXV�E\� ILUVW�DQG�VHFRQG�JHQHUDWLRQ�DVVD\V� DV� DPHDQV�RI�SUHYHQWLQJ�SRVWWUDQVIXVLRQ�KHSDWLWLV��+HSDWRORJ\������������������� 1DNDWVXML�<��0DWVXPRWR�$��7DQDND�(��2JDWD�+��.L\RVDZD�.��'HWHFWLRQ�RI�FKURQLF�KHSDWLWLV�&�YLUXVLQIHFWLRQ� E\� IRXU� GLDJQRVWLF� V\VWHPV�� ILUVW�JHQHUDWLRQ� DQG� VHFRQG�JHQHUDWLRQ� HQ\PH�OLQNHGLPPXQRVRUEHQW�DVVD\��VHFRQG�JHQHUDWLRQ�UHFRPELQDQW�LPPXQREORW�DVVD\�DQG�QHVWHG�SRO\PHUDVH�FKDLQUHDFWLRQ�DQDO\VLV��+HSDWRORJ\�����������w������ +RVHLQ�%��)DQJ�&��3RSRYVN\�0��<H�-��=KDQJ�0��:DQJ�&��,PSURYHG�VHURGLDJQRVLV�RI�KHSDWLWLV�&�YL�UXV� LQIHFWLRQ� ZLWK� V\QWKHWLF� SHSWLGH� DQWLJHQ� IURP� FDSVLG� SURWHLQ�� 3URF� 1DWO� $FDG� 6FL� 8� 6� $����������������
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